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PREFACE 

TO  THE  SIXTH  VOLUME  OF  THE  ''  ASCLEPIADr 


rr^HE  present  volume  of  the  Asclepiad  differs  from 
its  predecessors  in  that  the  la«t  part  is  addressed 
more  particularly  to  students  of  medicine  who  are  in 
their  collegiate  career,  a  change  which  more  advanced 
students  will,  I  hope,  readily  pardon. 

In  this  volume  the  plan  of  distributing  an  essay  on 
one  distinctive  subject  through  the  four  numbers  has 
again  been  carried  out,  and  having  been  favourably 
received,  will  be  continued  in  the  forthcoming  volume 
by  a  revised  issue  of  Eeports  of  the  Eesearches 
bearing  on  Therapeutics  and  Chemical  Medicine 
which  I  had  the  honour  to  conduct  during  several 
consecutive  years  for  the  "  British  Association  for 
the  Advancement  of  Science.''''  These  Reports,  which 
have  never  been  collected  into  a  series,  except  in  Dr. 
Silliman's  i^esume  of  them,  now  long  out  of  print,  will 
thus  be  presented  in  a  convenient  form  for  perusal; 
and  will,  I  trust,  satisfy  a  demand  for  them  which 
I  have  long  desired  to  meet.  The  first  part  of 
this  series,  to  be  published  in  the  next  number, — 
Asclepiad  No.  25, — will  include  the  record  of  the 
original  research  on  the  Nitrite  of  Amyl,  and  the 
introduction  of  that  agent  into,  medical  practice. 

Benjamn  Ward  Eichardson. 

25,  Manchester  Square,  London,  W. 

Novemher  \htli,   1889. 
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THE    ABSOLUTE    SIGNS  AND    PBOOFS 
OF   DEATH* 


I  WING  to  the  many  discussions  that  have  of 
late  taken  place  on  the  subjects  of  cremation, 
earth-to-earth  burial,  and  disposal  of  the 
dead  in  its  sanitary  and  social  aspects,  a 
considerable  importance  is  now  being  attached  to  the 
proofs  of  death.  Some  years  ago  I  and  five  other 
physicians  were  consulted  by  one  of  the  ecclesiastical 
Jewish  authorities  to  give  answer  to  a  series  of  questions 
bearing  on  the  absolute  signs  by  which  it  could  be  known 
that  life  was  extinct  and  danger  of  interment  during  life 
impossible.  This  enquiry  was  naturally  and  judiciously 
made  in  consequence  of  the  revival  into  full  life  of  a  child 
who  had  been  laid  out  for  dead,  and  who  was  believed  to 
be  dead  up  to  a  period  immediately  preceding  that  fixed 
for  the  funeral.  Before  then  I  had  more  than  once 
been  called  to  see  persons  who  were  dead,  but  whose 
friends  were  not  satisfied  of  the  fact  until  it  was  proved 
by  skilled  demonstration ;  and  a  few  months  ago  I  was 


*  Pa2)er   read   before   the   Jledical   Society   of  Loyidon   on   Monday, 
December  lOth,  1888. 
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consulted  in  a  similar  case  respecting  a  lady  who  had 
died  rather  suddenly  in  the  night,  and  to  whom  my 
friend,  Dr.  Braithwaite  Eogers,  had  been  summoned. 

As  this  question  of  the  signs  and  proofs  of  death  is 
one  in  which  eveiy  practitioner  of  medicine  may  at  any 
time  be  concerned,  and  as  it  has  been  very  imperfectly 
discussed  in  medical  circles  from  a  purely  practical 
point  of  view,  I  have  felt  that  I  could  not  do  better 
than  bring  it  before  the  Medical  Society  of  London, 
which  is  nothing,  amongst  the  learned  societies,  if  it  be 
not  practical  in  its  work. 

I  shall  place  what  I  have  to  say  on  this  subject  under 
three  heads. 

(1)  The  common  circumstances  under  which  the 
question  is  demanded. 

(2)  The  methods  for  determining  absolute  proof  of 
death. 

(3)  A  summary  of  efl&cient  practical  details. 

CIRCUMSTANCES  CALLING   FOR  PROOF  OF  DEATH. 

There  are  several  circumstances  under  which  the 
practitioner  may  be  summoned  to  decide  if  a  person 
supposed  to  be  dead  be  really  dead. 

CHANGE    OF    COLOUR. 

Change  of  colour  from  paleness  or  darkness  to  bright 
red  of  the  face  or  of  some  other  part  of  the  surface  of 
the  body  is  the  sign  which  calls  forth  fullest  attention. 
The  most  marked  instance  of  this  kind  with  which  I 
am  personally  conversant  occurred  in  the  experience  of 
the  late  Dr.  Snow,  once  a  distinguished  President  of 
this  Society.  A  young  woman  in  Dean  Street,  Soho, 
who  had  died  of  what  was  thought  to  be  suppressed 
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scarlet  fever,  and  whose  features  had  been  left  very  dark 
at  the  moment  of  death,  became  a  few  hours  after  death 
of  such  life-like  appearance  that  her  friends  thought  she 
must  be  returning  to  life.  I  remember  that  the  afflicted 
mother  of  the  dead  girl  would  not  accept  the  assurance 
that  life  had  not  returned,  and  even  when  the  evidence 
was  complete  that  death  was  certain,  retained  a  belief 
that  for  a  period  there  had  been  a  partial  reanimation. 
It  is  no  wonder  that  such  an  impression  should  be 
made,  for  the  face  assumed  a  red  colour  in  the  centre 
of  the  cheeks,  and  the  rest  of  the  surface  took  on 
a  really  living  flesh-like  character.  This  appearance 
contrasted  so  strikingly  with  the  lividity  and  leaden 
darkness  of  skin  which  was  seen  immediately  after  the 
dissolution,  that  it  seemed  impossible  to  give  up  the 
conjecture  of  a  change  indicating,  to  say  the  least  of 
it,  a  local  tendency  towards  vitality,  which  even  to 
the  skilled  mind  itself  is  of  a  striking  nature.  '  Twice 
since  the  time  when  this  case  of  Dr.  Snow's  took  place 
I -have  been  asked  to  observe  the  same  phenomenon. 
In  one  of  these  cases,  the  weather  being  at  the  time 
very  cold,  the  red  flush  became  pronounced  in  the 
dead  whilst  the  body  was  in  the  most  rigid  rigor  mortis. 
In  the  other  the  death  had  been  brought  on  by  a  slow 
asphyxia,  and  the  surface  of  the  body  had  been  left 
universally  cyanotic. 

The  explanation  of  this  phenomenon  is  easily  ren- 
dered. The  change  is  due  to  the  oxidation  of  blood 
surcharged  with  carbonic  acid.  The  moist  tissues 
are  suffused  with  carbonized  blood,  and  there  is  set 
up  an  osmotic  interchange  between  the  carbonic  acid 
and  the  oxygen  of  the  air,  with  oxidation  of  the  blood 
and  modification  of  colour  from  dark  venous  to  arterial 
red. 
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RETENTION    OF    WARMTH. 

Hetention  of  warmth  in  the  body  after  death  is  a 
second  circumstance  leading  to  the  suspicion  that 
death  has  not  actually  taken  place.  I  was  once  sum- 
moned into  Warwickshire  to  see  a  gentleman  who  had 
fallen  dead  suddenly  from  apoplexy,  and  whose  warmth 
of  body  was  maintained  as  if  he  were  alive.  In  this 
example  the  animal  temperature  was  still  98°  Fahr. 
when  I  arrived,  but  it  was  just  then  beginning  to  fall, 
and  in  the  course  of  a  few  hours  had  dropped  to  that 
of  the  surrounding  air.  Here  again  the  phenomenon 
of  rigor  mortis  had  supervened  almost  instantly  after 
dissolution. 

The  retention  of  warmth,  in  such  examples  as  these, 
is  also  easily  explainable.  It  happens,  as  a  rule,  in 
examples  of  sudden  death  from  arrest  of  the  circulation 
in  the  cerebral  centres.  Such  arrest  is  followed  by  a 
rapid  rise  of  temperature,  due  to  resistance,  and  is 
commonly  maintained  so  long  that  to  the  mind  of  tl;e 
bystanders  life  cannot  be  considered  as  extinct.  They 
do  not  notice  the  generally  accompanying  fact  that  firm 
rigidity  of  the  limbs  and  features  is  rapidly,  developed ; 
or,  if  they  do  notice  the  fact,  they  are  apt  to  put  it  down 
to  a  kind  of  convulsion  or  seizure,  which  is  not  incom- 
patible with  Hfe  under  some  forms  of  spasmodic  disease. 
Thus,  in  the  very  case  to  which  I  have  just  referred,  one 
of  the  women  attendants  observed,  in  response  to  my 
comment  on  the  rigidity  of  the  limbs,  that  she  "had 
seen  quite  as  well-marked  stiffness  in  persons  in 
hysterics ;  "  an  observation  extremely  acute  and  cor- 
rect, as  many  observations  so  made  are  wont  to  be. 
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MUSCULAR   MOVEMENTS. 

Movements  or  supposed  movements  of  parts  of  the 
body  after  death  form  a  third  circumstance,  which 
of  all  others  is  most  anxious  and  perplexing.  Fortu- 
nately these  remarkable,  I  may  truly  say  astounding, 
phenomena,  are  almost  exclusively  confined  to  one 
kind  of  death,  namely,  death  from  Asiatic  cholera. 
My  late  and  much  attached  friend,  Mr.  Barlow,  at 
one  time  the  able  resident  surgeon  to  the  Westminster 
Hospital,  brought  this  subject  many  years  ago  under 
the  notice  of  this  Society,  and  opened  up,  upon  it, 
a  long  and  animated  debate.  A  whole  series  of  patients 
who  had  died  of  Asiatic  cholera  under  Barlow's  care 
exhibited  these  after-death  movements. 

The  movements  observed  in  such  instances  as 
these  are  sufficiently  startling.  The  bodies  of  the 
dead  are  cold  and  the  expressions  of  their  fea- 
tures death-like ;  but  the  movements  are  those  of 
natural  life.  The  most  common  movement  is  that 
of  flexing  the  right  leg  and  drawing  it  up  towards 
the  body  on  the  left  leg  ;  but,  in  some  cases,  a  hand 
is  moved,  and,  in  one  or  two  cases,  a  substance  put 
into  the  hand  has  seemed  to  be  grasped,  as  if  by  a 
reflex  excitement.  Some  observers  have  said  that 
reflex  movements  of  the  muscles  of  the  face  are 
noticeable,  but  I  do  not  remember  to  have  seen  them 
myself.  These  movements  have  sometimes  continued 
for  a  period  of  an  hour.  They  have  occurred  mostly 
in  men  of  strong  muscular  build^  and  they  were  most 
distinctly  developed  and  pronounced  in  those  who 
had  died  very  rapidly,  and  in  whom,  therefore,  the 
muscular  irritability,  or  the  nervous  stimulus,  or 
both,  had  not  become  exhausted  at  the  moment  of 
dissolution. 
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To  the  notice  of  these  actual  movements  of  the 
body  in  the  dead  should  he  added  a  word  regarding 
supposed  movements,  which  over-anxious  friends  believe 
they  have  seen.  Such  movements  are  generally  stated 
to  have  been  seen  in  the  breathing,  or,  as  it  is  said, 
in  gentle  heaving  of  the  chest.  But  I  have  known  a 
supposed  contraction  of  a  limb  give  rise  to  suspicion 
of  vital  action. 

About  the  e^stence  of  respiratory  movements  there 
is  always  some  cause  for  doubt,  even  amongst  skilled 
observers  ;  for  so  slight  a  movement  of  respiration 
is  sufficient  to  carry  on  life,  at  what  I  have  in  another 
paper  designated  "life  at  low  tension,"  the  most 
practised  eye  is  apt  to  be  deceived.  That  mourners 
should  be  deceived  is  no  more  than  could  be  expected, 
and  the  utmost  care  and  judgment  are  required  in 
conveying  to  them  the  inevitable  truth,  when  that 
has  to  be  conveyed. 

EETENTION    OF   LIFELIKE    EXPEESSION. 

The  retention  of  lifelilce  expression  after  death  affords 
another  circumstance,  under  which  the  skill  of  the 
practitioner  may  have  to  be  exercised  in  order  to  de- 
termine if  life  be  present.  I  have  been  asked  at  least 
three  times  in  my  career  to  advise  in  cases  of  this 
kind.  They  have  all  been  cases  of  children,  who  not 
unfrequently  retain  the  lifelike  expression  for  many 
hours  after  death.  The  anxious,  loving  watchers, 
unable  to  realize  the  terrible  parting  to  which  they 
have  been  subjected,  see,  through  the  eyes  of  hope, 
some  secret  sign  of  life  in  every  shade  of  expression 
that  crosses  then-  field  of  vision,  or  which  seems  to 
cross  it,  and  by  which  they  are  apt  to  be  deceived. 
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PROLONGED  PRESERVATION. 

Prolonged  ^preservation  of  the  dead  body  from  putre- 
factive decomposition  is  a  fifth  circumstance  demanding 
the  art  of  the  practitioner  on  the  question  of  life  or 
death.  Ordinarily  speaking,  in  our  climate  the  signs 
of  decomposition  are  manifested  in  from  sixteen  to 
twenty-eight  hours.  Sometimes  they  are  quite  obvious 
within  four  hours,  and  rarely  are  absent  twenty-four 
hours.  But,  occasionally,  the  signs  of  decomposition  are 
suspended  in  a  remarkable  degree,  and  then  they  give 
rise  to  grave  anxiety.  The  conditions  under  which 
such  suspension  appears  are  threefold.  As  a  rule,  the 
state  of  the  weather  is  the  determining  cause.  When 
the  weather  is  intensely  cold  and  dry,  the  process  of 
decomposition  may  be  delayed  for  eight  or  nine  days, 
and  may  not  be  manifest  even  to  those  who  know  where 
first  to  look  for  it.  Secondly,  something  depends  on 
the  constitution  of  the  deceased  person,  and  on  the 
nature  of  the  fatal  disease.  If  the  deceased  be  of  spare 
proportion  of  body,  and  if  the  disease  has  been  of  wast- 
ing character,  so  that  the  tissues  are  shrunken  and 
devoid  of  moisture  at  the  time  of  the  death,  the  process 
of  decomposition  will  often  be  delayed,  even  when  the 
weather  is  favourable  to  the  putrefactive  change,  for 
several  days.  Lastly,  some  acts  of  the  deceased  im- 
mediately preceding  death  may  cause  suspension  of 
decomposition — one  act  especially.  It  is  recorded  of 
the  founder  of  the  Brunonian  system  of  medicine  that 
once,  when  he  had  dosed  one  of  his  patients,  suffering 
from  fever,  to  his  heart's  content  with  his  single  and 
great  panacea  alcoJiol,  and  when  the  post-mortem  was 
being  made, — for  be  it  observed,  though  only  in  briefest 
parenthesis,  that  despite  the  panacea  the  patient  died. 
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— when  the  post-mortem  was  being  made  the  body 
was  found  to  have  undergone  no  putrefactive  change. 
Whereupon  the  skilful  advocate  of  the  treatment 
called  attention  to  this  fact  as  a  proof  that  if  the 
grand  remedy  did  not  save  the  life,  it  did  the 
thing  next  best  to  that  accomplishment,  —  it  pre- 
served the  body  from  decomposition ;    therefore,  if  it 

had  only  been  carried  a  little  further,  it  might -.  But 

I  will  not  follow  the  inference  deeper,  since  you  will 
guess  it  without  me.  I  only  refer  to  the  incident  that 
alcohol  taken  in  copious  libation  at  frequent  intervals 
previous  to  death  is,  in  point  of  fact,  a  fine  preservative, 
and  that  the  part  it  plays  in  this  respect  does  now  and 
then  lead  to  a  call  on  the  medical  expert  to  determine 
whether  death  is  or  is  not  absolute.  In  the  very  last 
case  to  which  I  was  summoned  to  prove  the  actual  x)ccur- 
rence  of  death,  this  preserving  influence  of  alcohol  was 
the  leading  factor,  a  factor  so  potent  that  the  dead 
body  remained  six  days  before  it  showed  the  slightest 
sign  of  decomposition. 

PEOLONGED   NAKCOTISM. 

Suspension  of  vital  action  under  some  forms  of  in- 
duced narcotism  is  a  sixth  circumstance  that  may  lead 
to  a  doubt  whether  or  not  life  is  extinct.  From  the 
oldest  time  in  history  this  fact  has  been  known  and 
made  subject  of  remark.  The  Morion  or  death-wine  of 
Dioscorides  and  Pliny  was  used  to  render  persons  about 
to  suffer  a  surgical  operation,  or  even  death  by  a  linger- 
ing process,  insensible,  so  that  they  might  be  saved  their 
agonies ;  and  the  Jewish  women  of  the  grand  Sanhedrin 
carried  out  this  art  so  effectively  on  those  who  were  cru- 
cified under  Roman  rule,  that  in  taking  the  bodies  down 
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from  the  cross  it  became  a  custom  of  the  Eoman  soldiery 
to  break  the  limbs  of  their  victims,  in  order  to  make 
sure  that  none  should  escape  the  final  penalty  of  death. 
The  narcotic  agent  used  in  this  manner  was  the  wine 
of  mandragora,  a  specimen  of  which,  for  the  first  time, 
perhaps,  in  the  history  of  medicine  for  ages  past,  is  here 
placed  before  a  society  of  medical  men.  The  poets 
knew  of  this  wine,  and  our  own  most  illustrious  poet, 
who  names  it  two  or  three  times,  made  splendid  use  of 
his  knowledge  of  it  in  the  death  of  Juliet.  In  the  present 
day  we  have  become  acquainted  with  another  substance, 
which  plays  the  part  of  inducing  a  sleep  so  deep  and 
prolonged  that  the  "likeness  of  shrunk  death"  is  brought 
before  us  during  its  action  in  the  most  perfect  manner. 
I  allude,  of  course,  to  chloral  in  this  reference.  In  the 
first  experiments  made  in  this  country  with  chloral, 
after  the  discovery  of  its  effects  by  Liebreich,  we  learned 
that  such  a  deep  narcotism  could  be  induced  by  this 
narcotic  that  it  might  be  impossible  to  say  whether  an 
animal  under  its  influence  were  alive  or  dead.  In  fact, 
in  the  hospital  at  Exeter,  where  these  earliest  researches 
in  England  were  carried  out  by  myself,  four  pigeons 
assumed  to  be  dead  were  removed  from  the  building  and 
were  placed  on  the  dust-heap  outside,  as  animals  that 
had  been  actually  killed  painlessly  by  the  hydrate  ;  bat 
in  the  morning  they  were  aU  alive,  and  as  well  as  they 
were  before  the  narcotization. 

The  same  order  of  facts,  arising  from  the  same 
cause,  was  very  soon  observed  in  the  human  subject. 
Within  two  months  of  the  reading  of  my  report  on 
chloral  to  the  British  Association  in  1869,  at  Exeter, 
Dr.  Whitmore,  of  Wimpole  Street,  called  me  to  see 
a  medical  man  who  had  been  found  dead,  as  it  was 
presumed,  from  an  excessive  dose  of  chloral,  a  bottle 
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of  chloral  being  by  his  side,  together  with  all  the  other 
arrangements,  indicating  that  he  had  taken  the  salt, 
in  water,  probably  to  the  amount  of  one  hundred  and 
twenty  grains.  To  all  common  observation  this  gentle- 
man was  dead.  There  was  no  sign  of  respiration;  it 
was  very  difficult  for  an  ear  so  long  trained  as  my  own 
to  detect  the  sounds  of  the  heart ;  there  was  no  pulse 
at  the  wrist,  and  the  temperature  of  the  body  had 
fallen  to  97°  Fahr.  In  this  condition  the  man  had  lain 
for  some  hours  before  my  arrival ;  and  yet,  under  the 
simple  acts  of  raising  the  warmth  of  the  room  to 
84°  Fahr.  and  injecting  warm  milk  and  water  into  the 
stomach,  he  rallied  slowly  out  of  the  sleep,  and  made 
a  perfect  recovery. 


CATALEPTIC    TRANCE. 

The  cataleptic  state  is  the  last  affording  the  circum- 
stances which  may  call  for  the  exercise  of  medical 
skill  to  determine  the  fact  of  absolute  death.  This, 
the  cataleptic  state,  may  be  one  of  two  kinds,  dis- 
tinguished by  two  names,  the  idiopathic  and  the 
traumatic.     Either  may  be  most  embarrassing. 

1  have  only  seen  one  case  of  idiopathic  catalepsy, 
and  the  phenomena  were  certainly  of  a  character  fitted 
to  try  the  skill,  patience,  and  judgment  of  the  prac- 
titioner to  the  utmost  degree.  There  is,  indeed,  only 
one  sign  that  can  be  trusted  to  indicate  the  continuance 
of  the  vital  fire,  and  that  is  the  sustainment  of  the 
animal  warmth.  In  the  single  example  to  which  I 
refer,  as  observed  for  a  time  by  myself,  the  patient 
recovered  from  the  catalepsy,  remembering  almost 
every  event  that  had  occurred  during  the  time. 
But  in  a  subsequent  seizure   he  succumbed,  and  was 
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retained  under  observation  until  the  advanciDg  general 
decomposition  declared  that  there  could  be  no  mistake 
of  absolute  death.  It  was  in  a  case  of  catalepsy,  I 
presume,  that  the  renowned  anatomist  Vesalius  made 
the  fearful  error  of  opening  the  body  of  a  young  man, 
to  discover,  when  his  scalpel  divided  the  pericardium, 
that  the  heart  was  still  pulsating ;  a  discovery  which 
sent  the  anatomist  on  his  pilgrimage  to  the  Holy  Land, 
in  returning  from  whence  he  met  with  his  own  terrible 
death,  by  starvation,  on  the  island  of  Zante. 

True  traumatic  catalepsy  is  equally  remarkable,  and 
equally  embarrassing.  It  has  been  witnessed  in  the 
most  distinctive  form  after  shock  by  lightning, 
and  it  may  also  have  been  met  with  after  severe  blows 
and  contusions  of  the  head.  I  have  only  seen  it  myself 
after  shock  from  electric  discharge  at  high  tension.  In 
my  experiments  with  the  great  induction  coil  at  the 
Soyal  Polytechnic,  large  animals  like  sheep,  and  smaller 
animals  like  dogs,  were  stricken  into  such  apparent 
death  by  the  discharge  from  a  battery  of  ninety-six 
feet  of  surface,  set  in  cascade,  that  the  most  careful 
examination  would  often  fail  to  determine  whether  or 
not  the  blow  had  been  fatal.  In  short,  the  recoveries 
that  took  place  after  these  extreme  shocks  were  so 
strange  and  unexpected,  I  was  obliged  to  give  up  the 
practice  I  had  devised,  of  using  electricity  as  a  method 
for  destroying  the  lives  of  the  lower  animals  rapidly 
and  painlessly. 

In  similar  manner  the  lightning  shock  has  produced 
traumatic  catalepsy  in  the  human  subject.  In  1869 
Dr.  Jackson,  of  Somerby,  Leicestershire,  sent  me  the 
details  of  the  case  of  a  man  named  Thomas  Sharpe, 
who  was  struck  by  lightning  whilst  driving  through 
Grimsthorpe  Park,  and  who  reached  his  home  in  a  state 


12  THE    ABSOLUTE    SIGNS    AND    PBOOFS    OF   DEATH. 

of  extreme  prostration,  in  which  he  lay  for  a  time,  and 
then  sank  into  such  complete  catalepsy  that  he  was 
pronounced  to  be  dead,  was  laid  out  as  one  dead,  and 
heard  the  sound  of  his  own  passing  bell  from  the  neigh- 
bouring church ;  by  a  desperate  attempt  at  movement 
of  his  thumbs  he  attracted  the  attention  of  the  women 
engaged  about  him,  and  being  treated  as  one  still  alive, 
recovered,  and  lived  for  several  years  afterwards,  retain- 
ing in  his  memory  the  facts,  and  relating  them  wdth 
the  most  consistent  accuracy. 

THE    WISH    OF    THE    DECEASED. 

In  addition  to  the  circumstances  named  above, 
calling  for  proofs  of  death,  one  other  should  be  given, 
which,  although  last,  is  not  least. 

This  is  a  wish  or  request  on  the  part  of  a  living 
person  that  after  death  his  or  her  body  shall  be  sub- 
jected to  scientific  proof  of  death  in  order  to  prevent 
living  burial.  I  have  twice  been  consulted  on  this 
ground  by  relatives  who,  although  they  were  under  no 
legal  obligation  to  have  the  request  carried  out,  felt 
themselves  under  a  moral  obligation  which  ought  not 
to  be  disputed. 

I  have  now,  I  think,  put  forward  all  the  circumstances 
under  which  it  may  be  necessary  for  any  one  of  us  to 
have  to  bring  into  play  the  resources  of  our  art,  in 
order  to  arrive  at  a  positive  conclusion  on  the  question 
of  absolute  death.  What  proofs  have  we  to  that 
effect  ?  This  brings  me  to  the  second  part  of  my  thesis. 

PROOFS  OF  DEATH. 

The  proofs  of  absolute  death  are  eleven  in  number. 
They  are  of  different  values,  and  perhaps  it  may  be 
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said  that  no  one  sign  or  proof  is  of  itself  sufficient. 
I  will  enumerate  them,  and  then  describe  their  several 
and  respective  values.  They  may,  for  convenience' 
sake,  be  placed  as  follows  : — 

(1)  Eespiratory  failure,  including  absence  of  visible 
movements  of  the  chest ;  absence  of  the  respiratory 
murmur ;  absence  of  evidence  of  transpiration  of 
water  vapour  from  the  lungs  by  the  breath. 

(2)  Cardiac  failure,  including  absence  of  arterial 
pulsation,  of  cardiac  motion,  and  of  cardiac  sounds. 

(3)  Absence  of  turgescence  or  filling  of  the  veins  on 
making  pressure  between  them  and  the  heart. 

(4)  Eeduction  of  the  temperature  of  the  body  below 
the  natural  standard. 

(6)  Kigor  mortis  and  muscular  collapse. 

(6)  Coagulation  of  the  blood. 

(7)  Putrefactive  decomposition. 

(8)  Absence  of  red  colour  in  semi-transparent  parts 
under  the  influence  of  a  powerful  stream  of  Hght. 

(9)  Absence  of  muscular  contraction  under  the 
stimulus  of  galvanism,  of  heat,  and  of  puncture. 

(10)  Absence  of  red  blush  of  the  skin  after  sub- 
cutaneous injection  of  ammonia  (Montiverdi's  test). 

(11)  Absence  of  signs  of  rust  or  oxidation  of  a  bright 
steel  blade,  after  plunging  it  deep  into  the  tissues. 
(The  needle  test  of  Cloquet  and  Laborde.) 

CESSATION    OF    RESPIRATION    TEST. 

The  first  of  these  signs  of  death, — the  cessation  of 
the  ijidications  of  respiratory  function , — although  useful 
in  a  general  sense,  is  not  by  any  means  reliable. 
It  is  quite  certain  that  in  poisoning  by  chloral,  and 
in    catalepsy,    there    may  be  life   when    no    external 
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movement  of  the  chest  is  appreciable.  The  same 
holds  good  in  respect  to  the  respiratory  murmm';  it 
may  be  quite  undetectable  during  life.  The  old 
breath  test, 

"  If  that  a  feather  move  across  the  breath, 
Then  life  remains," 

is  too  fallacious  to  be  of  any  real  service  ;  and  an- 
other test,  of  holding  a  mirror  over  the  nostrils  and 
the  mouth,  to  see  if  the  surface  of  the  glass  is  coated 
with  moisture,  is  even  more  fallacious,  a  passive  exha- 
lation of  water  being  quite  sufficient  to  produce  the 
deposit  of  moisture  on  the  bright  reflector,  even  when 
life  is  quite  extinct. 


CARDIAC    AND    ARTERIAL    FAILURE    TEST. 

Equal  doubt  attends  the  absence  of  the  arterial 
pulsations  and  heart  sounds.  It  is  quite  certain  that 
the  pulses  of  the  body,  as  well  as  the  movements  and 
sounds  of  the  heart,  may  be  undetectable  at  a  time 
when  the  body  is  not  only  alive,  but  actually  re- 
coverable. Of  the  two  signs — the  pulse  and  the 
sounds  of  the  heart — the  pulse  is  most  important. 

In  examples  of  suspended  life,  where  the  life  is 
being  maintained  without  the  external  manifestations 
of  it,  the  heart  is  working  at  what  may  be  called 
low  pressure.  In  the  year  1868  I  mtnessed  this  in 
an  animal  under  the  influence  of  chloroform,  where 
the  chest  was  laid  open,  and  the  breathing  was  arti- 
ficially sustained  by  the  double-acting  bellows.  For  a 
time  the  heart  was  seen  to  be  just  moving  in  rhythm, 
in  all  its  parts,  but  contracted  altogether  to  full  one- 
quarter  its  natural  bulk,  and  working  at  low  pressure. 
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Suddenly  it  underwent  a  general  and  complete  ex- 
pansion, accompanied  with  the  most  vigorous  and 
powerful  action,  and  followed  by  movements  of  the 
body  generally,  with  signs  of  returning  life,  so  that 
chloroform  had  to  be  immediately  re-administered, 
when  the  low  pressure  was  once  more  introduced, 
and  the  animal  was  allowed  to  pass  into  death. 

I  should  call  this  ^tate  of  the  circulation  the  cata- 
leptic, syncopal,  or  hibernating  circulation;  a  move- 
ment of  circulation  just  sufficient  to  keep  the  vital 
processes  going,  but  utterly  insufficient  to  afford  the 
external  proofs  of  existent  vitality. 

The  same  state  of  reduced  circulation  existed,  I 
suspect,  in  some  experiments  of  mine,  recorded  in 
the  Croonian  Lecture  on  "  Muscular  Irritability  after 
Systemic  Death,' ^  where,  under  the  influence  of  amyl 
nitrite,  and  of  cold,  animals  were  held,  in  some 
instances  for  several  weeks,  in  such  a  condition  of 
suspended  animation  that  no  sign  of  life  could  be 
detected  until  they  began  rapidly  to  resuscitate. 

VENOUS    TUEGESCENCE    TEST. 

I  do  not  attach  first  importance  then  to  the  absence 
of  the  pulse  stroke  and  the  sounds  of  the  heart,  as 
proofs  of  death  ;  but,  at  the  risk  of  giving  too  much 
credit  to  a  sign  or  proof  which  I  was  the  first  to  adopt, 
I  must  state  that  the  vein  pressure  proof  is  one  of 
the  very  best  and  readiest  of  all.  It  is  carried  out  by 
placing  a  hard  substance,  like  a  bit  of  millboard,  on 
the  forepart  of  the  wrist,  so  as  to  prevent  pressure 
on  the  radial  and  ulnar  arteries ;  then  a  fillet  is  tied 
firmly  round  the  wrist,  so  as  to  compress  the  veins 
at  the  back  of  the  hand.     If  upon  this  the  veins,  after 
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a  time,  fail  to  enlarge  there  is  prima  facie  evidence 
that  no  circulation  is  going  on,  and  that  life  is  cer- 
tainly extinct.  It  would  be  wrong  to  presume  that 
this  test  alone  is  sufficient  to  disprove  the  fact  of 
life ;  but  it  is  one  which  least  of  all  is  likely  to 
deceive. 

EEDUCTION  OF  TEMPERATURE  TEST. 

Beduction  of  the  ternperature  of  the  body  heloiu  the 
natural  standard  is  a  good  test,  but  one  that  requires 
to  be  used  judiciously.  A  reduction  of  a  few  degrees 
is  not  sufficient,  since  recovery  after  seven  degrees  of 
reduction  has  been  known  to  take  place.  Moreover, 
as  we  have  seen,  in  some  forms  of  absolute  death  there 
may  be  an  elevation  of  temperature  which  may  last  for 
several  hours,  and  here  again  is  a  possible  cause  of  error. 
Again,  the  temperature  of  the  external  air  may  interfere, 
and  either  retain  the  heat  of  a  dead  body,  or  favour 
the  suspended  animation  of  a  still  Kving  body.  We 
must,  therefore,  take  temperature,  as  a  test,  always  in 
combination  with  other  tests.  But  if  the  temperature 
of  the  body  be  found,  in  the  cavities,  like  the  mouth, 
below  the  temperature  of  the  surrounding  air,  or  if  it 
even  be  reduced  to  80°  Fahr.,  the  evidence  is  strong 
that  life  does  not  remain. 


RIGOR   MORTIS    TEST. 

The  existence  of  well-marked  rigor  mortis  is  one  of 
the  most  certain  proofs  of  absolute  death.  It  can  be 
confounded  with  two  other  changes  only,  I  mean  rigidity 
from  exposure  to  excessive  cold,  which  carries  with  it 
its  own  story,  or  rigidity  induced  by  some  agent  taken 
before  death.     Except  in  a  case  of  tetanus,  I  do  not 
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remember  to  have  seen  any  instance  where  spasm, 
extending  into  the  post-mortem  period,  could  have  been 
confounded  with  rigor ;  but  even  in  instances  of  this 
nature  there  is  the  diagnostic  indication,  that  in  rigor 
the  rigidity  is  uncomplicated  by  distortion,  whilst  in 
spasm  there  is  certain  distortion  of  some  kind,  in  the 
limbs,  the  feet,  or  the  hands.  Present,  without  mistake 
as  to  its  nature,  rigor  mortis  is  an  absolute  proof  of 
death.  It  means  that  all  the  colloidal  matter  of  the 
body  which  admits  of  passing,  spontaneously,  into 
the  semi-solid,  or,  as  Graham  called  it,  pectous  state, 
has  passed  into  that  state  from  which  there  is  no 
resolution,  except  by  new  combinations,  which  imply 
dissolution,  up  to  our  present  reach  of  knowledge. 

COAGULATION    OF    BLOOD    TEST. 

The  condition  of  the  blood  in  the  veins,  ivhether  it  he 
coagulated  or  not,  is  a  most  important  matter.  It  may 
be  stated  at  once  that  if,  in  a  body  assumed  to  be  dead, 
the  blood  be  found  firmly  coagulated  in  two  or  three 
veins,  and  if  a  long  cord  of  coagulum  can  be  drawn  out 
of  a  vein,  the  evidence  is  conclusive  that  death  is 
absolute,  because  the  arrest  of  the  venous  circulation  is 
final.  The  act  of  coagulation  is  practically  the  same 
as  that  of  rigor  mortis;  the  two  signs  may,  there- 
fore, be  taken  as  one ;  and,  when  they  go  together, 
there  need  be  no  doubt  as  to  the  fact  of  death. 

The  doubt,  in  fact,  that  presents  itself  in  cases 
where  proofs  of  death  are  required,  comes  in  most 
strongly  when  these  two  striking  phenomena  are  absent. 
This  was  the  doubt  in  the  case  of  the  lady  referred  to 
in  the  brief  narrative  with  which  I  opened  my  paper. 
On  testing  the  limbs  there  was  no  sign  of  rigidity,  and  on 
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opening  a  vein  tlie  blood,  which  flowed  as  freely  as  at  a 
venesection,  though  without  elevation  of  flow,  remained 
quite  fluid  for  many  hours,  and  indeed  never  underwent 
firm  coagulation  at  all.  Here  also  five  days  after  death 
the  same  phenomena  were  repeated,  and  the  opened 
veins  had  to  be  firmly  ligatured  to  prevent  a  continued 
flow.  In  such  examples  as  these,  two  of  the  most  telling 
proofs  of  death  are  absent,  and  we  have  to  wait  or  find 
others  by  which  to  come  to  a  correct  conclusion.  Of 
these  phenomena,  consequently  —  rigor  mortis  and 
coagulation  of  blood — ^it  may  be  said  that,  if  present, 
they  are  a  sufficient  proof  of  d^ath,  but  that  their 
absence  is,  prima  facie,  evidence  that  life  may  not 
have  passed  away. 


PUTREFACTIVE    DECOMPOSITION    TEST. 

Of  putrefactive  decomposition  as  proof  of  death  little 
doubt  is  ever  entertained.  At  one  time  putrefaction  in 
its  slightest  development  was  accepted  as  conclusive  ; 
but  the  test  received  a  check  when  it  was  observed  that 
frogs  under '  the  influence  of  amyl  nitrite  may  lie  in 
semblance  of  complete  death  until  the  web  of  the  foot 
undergoes  putrefactive  change,  and  even  then  come 
back  to  life.  It  may  be  that  this  is  an  exceptional 
experience,  but  it  should  not  be  forgotten;  and, 
certainly,  the  mere  odour  of  decomposition  ought 
never  to  be  accepted  as  a  sufficient  indication  of  death. 
There  are,  however,  certain  decompositions  which  are 
definite,  and  one  in  particular,  namely,  that  com- 
mencing in  the  eyeball.  Whenever  decomposition  of 
the  eyeball  is  pronounced,  with  shrinking  of  the  ball 
and  opacity  of  the  cornea,  it  may  be  taken  as  certain 
that  dissolution  is  absolute. 
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Two  conditions  delay,  as  we  have  seen,  the  de- 
velopment of  this  test — extreme  cold,  or  the  pre- 
sence in  the  body  of  some  antiseptic  substance,  like 
alcohol.  When  doubts  exist  as  to  death  having  taken 
place,  and  when  cold  is  favourable  to  preservation  of 
the  body,  it  is  correct  practice,  therefore,  to  raise  the 
temperature  of  the  air  of  the  room  in  which  the  body 
lies  to  summer  heat.  That  practice  is  good  in  two 
ways  :  it  gives  a  favourable  chance  to  restoration,  if  so 
be  that  the  vital  fire  is  not  out,  and  it  very  quickly 
determines  that  the  vital  fire  is  out,  if  that  be  the  case, 
by  the  haste  with  which  it  brings  forth  the  process 
of  decomposition,  heat  being  required  as  fully  for 
the  recompositions  which  constitute  life  as  for  the 
decompositions  which  demonstrate  death. 

STRONG   LIGHT    TEST. 

To  the  test  made  with  strong  light,  in  order  to 
ascertain  if  in  semi-transparent  parts,  liJce  the  hands, 
there  is  still  redness  of  tint,  I  attach  secondary  im- 
portance. It  may  come  in  as  an  addendum,  and  as 
it  is  extremely  simple  to  carry  out,  it  should  be 
remembered.  To  make  it  effective  a  powerful  light 
should  be  employed,  the  best  of  all  being  that  from  the 
magnesium  lamp.  The  Hght  from  this  lamp  I  found 
to  be  most  penetrating  of  any,  in  my  experiments 
to  make  parts  of  the  body  diaphanous. 

ELECTRIC    STIMULUS    TEST. 

I   attach    considerable   importance    to   the    test    of 
exciting  muscular  contraction  under  electric  stimulus. 
It  is  a  test  which  the  people  often  urgently  call  for, 
and  it  should  be  used  because  it  has  its  own  value, 
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and  because  it  gives  satisfaction.  A  small  battery  for 
the  Faradic  current,  a  couple  of  long  needles  to 
attach  to  the  electrodes,  and  two  sponges  are  re- 
quired. The  muscles  of  the  forearm  are  most  con- 
venient for  testing,  the  needles-  being  passed  into  the 
muscles  deeply.  Or,  if  the  operator  prefers,  he  can 
use,  on  his  electrodes,  sponges  charged  with  warm 
saline  solution.  The  intention  is  to  see  if  any  mus- 
cular movement  is  called  into  action  by  the  current. 
If  it  be,  the  evidence  is  in  favour  of  a  continuance  of 
life  ;  but  if  it  be  not,  the  evidence  is  not  necessarily 
affirmative  of  death. 


THE    AMMONIA    TEST. 

To  the  hypodermic  ammonia  test,  suggested  by 
Montiverdi,  I  attach  great  importance.  It  is  simple,  and 
is  admirably  physiological  in  its  method.  In  carrying  it 
out  it  is  merely  necessary  to  inject  thirty  minims  of 
ammonia  solution  of  sp.  gr.  -891°  under  the  skin.  The 
syringe  is  to  be  charged  with  the  solution,  and  the  fluid 
is  to  be  slowly  transfused.  If  the  part  receiving  the 
ammonia  is  still  vital,  i.e.,  if  there  be  still  a  circulation 
through  the  part,  there  will  be  a  reaction  in  the  form  of 
a  blotch  of  a  red  erythematous  colour,  ^dne  red,  with 
raised  spots  on  the  surface.  If  death  has  taken  place, 
instead  of  a  red  blotch  there  will  be  a  blotch  of  a 
dirty  skin  colour  without  a  trace  of  red  spots,  which 
cannot  be  mistaken.  This  dead  blotch  Montiverdi 
affirms  is  the  only  criterion  of  actual  death  which  is 
known  at  the  present  time,  and  when  it  appears  on 
the  injection  of  the  ammonia  solution  five  hours  after 
an  assumed  death,  it  may  be  accepted  with  certainty 
that  death  is  absolute. 
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THE    BEIGHT    STEEL    TEST. 

Tlie  oxidation  or  bright  steel  test  of  Cloquet  and 
Laborde  has  the  advantage  of  being  simple  and  physio- 
logical. It  is  a  test  that  may  be  used  as  corroborative  of 
the  other  tests,  if  nothing  more.  A  bright  steel  needle 
may  be  thrust  into  the  biceps,  left  in  position  there  for 
a  short  time,  then  removed  and  put  in  a  dry  place.  If 
it  remains  bright  it  has  pierced  a  dead  tissue  ;  if  it 
begin  to  rust  quickly  in  an  atmosphere  in  which  another 
similar  needle  does  not  rust,  the  inference  is  fair  that  it 
has  pierced  a  tissue  in  which  there  is  still  some  oxida- 
tion going  on,  and  which,  presumably,  is  not  absolutely 
dead.  On  this  test  I  would  remark  that  the  period  of 
its  action  must  be  very  limited  ;  because  soon  after 
death  lactic  acid  begins  to  form  in  the  muscular  struc- 
tures so  decidedly  that  an  acid  reaction  of  the  muscular 
tissue  might  itself  be  accepted  as  a  proof  of  death.  At 
this  stage,  therefore,  a  bright  needle  buried  in  the  tissue 
would  begin  to  rust  from  the  presence  of  a  product  of 
primary  decomposition,  and  would  lead  to  a  conclusion 
entirely  false. 

PRACTICAL   SUMMARY. 

In  a  few  sentences  I  will  now  set  forth  the  salient 
points  of  practice  to  be  observed  in  cases  where  proofs 
of  absolute  death  are  demanded. 

Assuming  that  the  respiratory  functions  fail  to  give 
evidence  of  life ;  assuming  that  there  is  no  arterial 
pulse  or  sign  of  cardiac  motion ;  assuming  that  there 
is  an  absence  of  rigor  mortis,  and  that  there  are 
some  remaining  appearances,  of  expression,  of  colour, 
or  of  warmth,  which  suggest  the  idea  of  possible  life  at 
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low  cardiac  pressure,  the  practitioner  will  proceed  'as 
follows : — 

I. 

He  will  first  place  on  the  wrist  the  fillet  with  the 
paper  splint  in  front,  and  will  look  carefully  at  the 
surface  of  the  hack  of  the  hand  to  see  if  the  veins  fill. 

II. 

Secondly,  he  will  find  by  dissection  a  vein  in  the 
bend  of  the  elbow ;  will  open  the  vein,  and  will  ascer- 
tain if  there  be  a  coagulum  in  the  vein.  This  operation 
he  will  perform  in  two  or  more  veins,  so  as  to  be  com- 
pletely satisfied. 

III. 

Thirdly,  he  will  bring  into  play  the  electric  test,  in 
order  to  ascertain  whether  there  is  muscular  contraction 
under  the  stimulus  of  the  current. 


IV. 

Fourthly,  he  will  transfuse  the  solution  of  ammonia 
hypodermically,  and  will  watch  for  the  blush  or  blotch 
that  will  result  from  the  injection. 

If  aU  these  signs  point  to  death ;  if  there  be  no 
indications  of  respiratory  function ;  if  there  be  no 
signs  of  movement  of  the  pulse  or  heart,  and  no 
sounds  of  the  heart ;  if  the  veins  of  the  hand  do 
not  enlarge  on  the  distal  side  of  the  fillet ;  if  the 
blood  in  the  veins  contains  a  coagulum;  if  the  gal- 
vanic stimulus  fails  to  produce  muscular  contraction; 
if   the   injection    of   ammonia    causes    a    dirty  brown 
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btotch ;  the  evidence  may  be  considered  conclusive, 
that  death  is  absolute.  To  these  proofs  the  strong 
light  and  the  bright  needle  tests  may  be  added,  but 
they  are  of  minor  importance. 

V. 

If  these  signs  leave  any  doubt,  or  even  if  they  leave 
no  doubt,  one  further  point  of  practice  should  be 
carried  out.  The  body  should  be  kept  in  a  room,  the 
temperature  of  which  has  been  raised  to  a  heat  of  84° 
Fahrenheit,  with  moisture  diffused  through  the  air ;  and 
in  this  warm  and  moist  atmosphere  it  should  remain 
until  distinct  indications  of  putrefactive  decompositix)n 
have  set  in.  This  final  process  has  two  practical 
advantages  ;  it  favours  the  development  of  rigor  mortis^ 
when  that  has  been  deficient,  and  it  enables  the 
observer  to  carry  out  his  responsible  task  in  cases 
where  he  is  not  allowed  to  touch  the  dead,  a  condition 
not  uncommonly  enforced  by  members  of  the  Jewish 
and  other  religious  communities. 

POSTSCRIPT. 

Since  the  reading  of  the  above  essay  at  the  Medical 
Society  of  London,  some  of  the  points  of  practice 
adduced  in  it  have  undergone  discussion  in  the  Society 
and  out  of  it.  To  the  more  important  criticisms  I 
venture  in  the  following  notes  to  give  a  brief  reply. 

My  friend  Dr.  Kouth  expressed  in  the  debate  at  the 
Medical  Society  that  appearances  of  reanimation  after 
deaths  due  to  interference  with  the  respiratory  function 
should  be  extended  beyond  the  instances  which  I  have 
supplied.  He  would  extend  them  to  cases  of  death 
from   acute    double   pneumonia.      I    have   never   had 
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occasion  to  see  the  phenomena  of  reanimation  after 
death  by  pneumonia,  but  as  Dr.  Eouth  has,  it  will 
be  wise  to  keep  in  mind  his  admonition  on  this 
subject. 

Two  other  criticisms  by  my  friend  I  cannot  so 
wilHngly  accept.  I  am  sorry  to  be  unable  to  agree 
with  him  that  in  catalepsy  the  respiratory  movements 
and  murmurs  are  sure  guides  for  diagnosis.  I  am 
convinced  that  in  the  true  cataleptic  state  there  are 
occasions  when  respiration  may  yield  no  proof  of  life, 
and  yet  life  may  not  be  extinct.  I  also,  with  much 
respect,  fail  to  accept  from  him  that  the  condition  of 
the  limbs  after  death  differentiates  between  the  cata- 
leptic condition  and  rigor  mortis.  It  is  true  that  in 
the  cataleptic  state  the  limbs  remain  just  in  the 
position  in  which  they  are  placed ;  but  according  to 
every  observation  which  I  have  made  on  the  dead  body, 
the  same  is  identically  true  as  to  the  position  of  limbs 
passing  into  rigor  mortis.  I  have  never,  in  all  the 
observations  I  have  made  on  man  or  the  lower  animals, 
seen  the  act  of  rigor  mortis  cause  a  new  position  in  the 
limbs.  In  my  opinion,  the  limbs  become  rigid  in  the 
position  they  were  in  when  the  rigor  commenced. 

Dr.  Althaus  was  of  opinion  that  I  under-estimated 
the  value  of  the  electric  test  of  death,  and  seemed 
to  think  that  this  test  might  be  considered  absolute. 
Few  men  of  science  could  speak  with  more  of  authority 
than  Dr.  Althaus  on  this  point,  and  I  have  much  regret 
in  differing  from  him  in  reference  to  it.  But  as  I  have 
the  direct  evidence  of  nature  herself  on  the  matter,  I 
am  bound  to  differ  in  the  most  positive  manner.  I  wish 
to  give  to  the  electrical  test  its  due  value.  If  there  be 
any  response  to  the  electric  excitation  there  need  be 
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no  dispute  as  to  the  possible  continuance  of  life  ;  but 
admitting  so  much,  I  dare  not  admit  that  the  absence 
of  response  is  a  certain  proof  of  death.  In  suspended 
life  in  the  lower  animals  under  the  influence  of  amyl 
nitrite,  under  chloral  hydrate,  and  even  under  the 
effect  of  an  intense  electric  shock  itself,  I  have  seen 
the  muscles  entirely  irresponsive  both  to  the  continued 
and  the  intermittent  current,  and  yet  there  has  been 
full  recovery  of  life.  What  may  occur  in  a  lower 
animal  may  certainly  occur  in  man,  and  that  answer 
is,  I  think,  amply  sufficient  to  account  for  the  place 
I  have  given  to  the  electric  test. 

Finally,  a  medico-legal  question  was  raised  during 
the  discussion  of  the  paper,  in  respect  to  ownership 
of  the  bodies  of  the  dead.  It  was  my  contention  that 
the  body  of  a  dead  person  was  the  property  of  the 
executor  of  that  person,  and  that  no  direction  of  the 
deceased,  a  direction,  for  instance,  that  cremation 
should  be  carried  out,  was  legally  binding  on  the 
executor.  It  turns  out  that  this  is  the  fact,  and  that 
the  power  of  an  executor  not  only  overrules  the  will 
of  the  dead,  but  of  all  their  kindred. 


THE  SYNTHESIS  OF  DISEASE— A  SERIES 
OF  OBIGINAL  STUDIES  IN  PBACTICAL 
AND  EXPERIMENTAL   MEDICINE. 


CHAPTER  I. 
NATURAL  AND   MORBID    VITAL  ZYMOSIS. 

|N  the  part  of  my  career  in  scientific  medicine 
extending  from  1852  to  1875,  I  took  up 
very  earnestly  the  study  of  disease  by 
the  experimental  method.  For  this  kind 
of  research  I  invented  a  new  term  in  medical  litera- 
ture, namely,  the  study  of  disease  hy  synthesis.  The 
term  was  derived  from  the  chemists,  and  at  once 
found  a  wide  acceptance,  and  the  studies  which  were 
carried  out  under  it  were  also  widely  recognised.  These 
studies  were,  in  fact,  so  warmly  welcomed  that  at  the 
suggestion  of  the  late  Sir  Thomas  Watson  and  other 
friends  I  opened  a  "  course  of  experimental  and  practical 
lectures"  in  London  for  their  illustration,  a  course 
which  went  on  for  several  years,  and  which  drew  classes 
of  a  large  and  influential  character. 

In  a  life  up  to  this  time  comparatively  fortunate  and 
happy,  I  remember  few  things  more  satisfactory  than 
the  manner  in  which  the  suggestions  and  demonstrations 
of  those  lectures  were  received  and  diffused.  They 
seemed  to  give  a  new  direction   to  medical   enquiry. 
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which  was  what  they  were  intended  to  do,  and  it  has 
heen  a  solid  satisfaction  to  me  since  to  ohserve  how 
much  that  was  in  them  has,  independently  of  me, 
grown  into  new  growth. 

That  my  work  in  the  study  of  disease  by  the  syn- 
thetical method  may  not  be  forgotten,  I  have  thought 
it  might  be  well  to  review  the  old  work,  and,  influenced 
by  the  experience  which  has  since  followed  upon  it, 
recast  it  in  a  new  and  practical  form,  as  well  as  in  a 
form  more  condensed  and  convenient  than  it  has  ever 
before  assumed.  I  am  the  more  readily  led  to  apply 
myself  to  this  task  from  the  circumstance  that  each 
month  brings  me  some  enquiry,  relating  to  the  old 
synthetic  labours,  which  I  am  unable  to  answer,  in 
detail,  in  a  manner  such  as  I  would  desire. 

For  many  reasons  I  commence  this  series  of  essays 
with  an  account  of  the  researches  relating  to  the 
synthesis  of  zymotic  diseases,  for  these  researches  were 
the  earliest  that  attracted  my  attention,  and  in  one 
direction  were  the  most  systematic  up  to  the  time  when 
they  were  published.  Further  than  this,  they  were 
founded  on  a  consistent  and  uniform  theory,  a  theory 
they  fully  sustained,  and  which,  if  it  be  true,  affords 
a  clear  definition  of  the  zymotic  process  of  life,  and 
of  the  aberrations  seen  in  the  phenomena  of  zymotic 
disease. 


THE    TERM    ZYMOSIS    AS    APPLIED    TO    DISEASE. 

It  must  be  understood  that  at  the  time  when  the 
synthetic  enquiries  about  to  be  narrated  were  com- 
menced, the  so-called  germ  hypothesis  had  not  been 
advanced  as  we  now  are  supposed  to  understand  it. 
The  late  Dr.  William  Farr  had  introduced  the  word 
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"  zymotic "  into  the  nomenclature  of  disease,  reviving 
in  the  word,  according  to  his  classical  manner,  the 
old  notions  of  fermentation  of  Thomas  Willis  and  the 
school  of  physician-chemists  whose  labours  culminated 
in  the  works  of  Stahl  and  Yan  Helmcnt,  and  in  the 
conception  of  phlogiston.  The  theory  of  fermentation^ 
thus  restored  to  medicine,  soon  took  a  significant  place, 
bringing  a  great  number  of  diseases  under  the  head 
zymotic,  and  becoming  practically  useful  without 
affording  any  special  clue  to  the  particular  nature  of 
any  one  of  the  particular  diseases  that  was  classed 
under  that  head.  Thus  the  table  of  zj^motic  affections 
in  the  Kegistrar- General's  returns  included  a  long  list 
of  diseases  which  the  pure  sanitarian  could  grasp  and 
deal  with  as  a  group,  whilst  the  physiologist  or  physician 
could  study  them  either  as  a  whole,  as  a  part,  or  as 
individualities.  They  were  all  zymotic  diseases,  or 
diseases  fermentative  in  character ;  some  of  them  were 
closely  related  in  regard  to  the  zymotic  quality,  e.g.^ 
scarlet  fever,  croup,  and  diphtheria;  others  of  them 
stood  quite  alone  in  regard  to  details,  but  yet  were  in 
the  group ;  and,  most  importantly,  thej''  were  all  held 
together  by  this  common  tie,  that  they  were  com- 
municable diseases,  and  were  capable  of  transmission 
by  infection  or  contagion ;  in  common  language,  they 
could  propagate,  as  animals  or  plants  propagate,  by 
intercommunication. 

From  this  mode  of  setting  forth  the  term  zymosis  as 
applied  to  disease  in  our  time,  we  were  led  originally  to 
limit  the  group  of  zymotic  diseases,  exclusively,  to  the 
communicable  diseases,  and  we  have  retained  this 
limitation  to  the  present  hour.  If  a  disease  is  "  catch- 
ing," ''infectious,"  or  "contagious,"  it  is  called  a 
zymotic  disease.     If  it  is  not  catching,  it  is  out  of  the 
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zymotic  order,  as  if  it  were  not  due  to  the  presence  of  a 
ferment. 

NATURAL   AND   MORBID    ZYMOSIS. 

Against  this  view  I  was  led  very  early  to  take 
objection.  Some  experiments  on  the  antiseptic  pro- 
perties of  gases,  carried  out  in  1850,  and  communicated 
to  the  Medical  Society  of  London  the  following  year, 
caused  me  to  look  upon  the  whole  process  of  vital 
action  as  a  zymotic  or  fermentative  process,  and  led 
me  to  the  construction  of  a  paper,  for  the  Epide- 
miological Society,  on  natural  zymosis  and  on  disease 
from  variations  of  that  process.  This  essay  introduced 
into  the  zymotic  family  of  disease  some  diseases  which 
were  not  considered  zymotic,  because  they  were  not 
communicable,  such  as  ague,  pneumonia,  and,  first  and 
foremost.  Acute  Bheumatic  Fever.  I  argued  that,  in 
the  whole  range  of  diseases  affecting  the  human  family, 
there  was  not  one  disease  which  could  be  so  truly 
called  zymotic  as  acute  rheumatism,  a  disease  which  is 
attended  with  fever,  has  periods  of  remittency,  as  if 
something  that  caused  the  exacerbation  had  been,  for 
a  time,  worn  out  and  required  to  be  renewed,  and, 
above  all,  a  disease  attended  with  a  product  of  fer- 
mentation, a  free  acid,  lactic,  which  is  poured  out 
copiously  from  the  skin,  and  which,  as  it  seemed  to  me, 
is  as  clear  a  result  of  zymotic  change  in  the  body 
as  it  is  of  a  certain  kind  of  fermentation  that  can  be 
carried  on  in  the  chemical  laboratory  without  the  inter- 
vention of  any  living  body.  Under  this  impression 
acute  rheumatic  fever  appeared  to  be  a  disease  due  to 
a  morbid  zymosis,  and,  as  I  shall  show  in  its  proper  place, 
acting  on  this  idea  I,  afterwards,  reached  the  practical 
point  of  inducing,  experimentally,  certain  symptoms  of 
the  disease  in  a  lower  animal  by  the  synthetical  process. 
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EFFECT     OF    MODIFICATION     OF    THEORY. 

Here  it  is  necessary  to  stop  for  a  few  moments,  in  order 
to  indicate  more  distinctly  how  this  new  view  about 
fermentation,  as  a  cause  of  the  phenomena  of  disease, 
differed  from  what  had  been  held  previously,  and  how  it 
differs  from  what  has  been  rather  extensively  advanced 
since.  In  the  earUest  use  of  the  word  "  zymosis  "  no  real 
definition  of  any  special  fermentative  change  was  con- 
veyed ;  in  the  after  application  of  the  term  nothing  but 
a  special  interpretation  was,  or  has  been,  conveyed. 
In  my  interpretation  another  idea  was  the  dominant 
one,  namely,  that  the  natural  zymosis  must  first  be 
thoroughly  recognized,  and  that  every  symptom  in  the 
form  of  disease  from  fermentation  must  be  taken  as 
a  sign  of  a  modification  of  the  natural  process,  not  as 
a  fermentation  de  novo.  In  other  words,  zymosis  in  the 
living  body  is  not  a  new  process  connected,  solely,  with 
disease,  but  is  a  continuous  process,  interrupted  or 
diverted  by  various  recognizable  causes,  and  attended 
by  particular  phenomena  indicating  the  nature  of  the 
interruption  or  aberration.  In  my  clinical  history  of 
scarlet  fever,  published  in  1861,  I  expressed,  in  elucida- 
tion of  this  view  (pp.  46-7),  that  instead  of  zymosis 
being  a  process  foreign  to  the  living  body,  it  is  a  natural 
act  always  going  on,  and  essential  to  life ;  the  fibrine  of 
the  blood  being,  as  I  then  thought,  the  exciting  element 
or  ferment. 

''  On  this  view,"  I  argued  at  that  time,  "  the  action 
of  an  organic  substance  entering  from  an  infected 
organism  into  a  healthy  organism,  is  rather  to  modify 
or  render  imperfect  the  natural  zymosis  of  a  healthy 
organism,  than  to  excite  a  primitive  zymosis  ;  and  this 
idea  is  supported  by  the  fact  that  if  to  blood  charged 
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with  amylaceous  compounds  oxygen  be  freely  supplied, 
carbonic  acid  and  water,  with  elevation  of  temperature, 
can  be  obtained  as  products  ;  while  if  another  substance 
in  putrescency,  which  more  or  less  destroys  the  com- 
bining power  of  oxygen,  be  brought  into  contact  with 
blood,  the  result  is  that  the  process  is  either  stopped 
altogether,  or  is  so  far  arrested  that  the  ordinary  pro- 
ducts, carbonic  acid  and  water,  are  replaced  by  fixed 
acid  products,  of  which  the  lactic  is  a  type." 

A  second  idea  which  occurred  to  me  was  that, 
accepting  the  fever  which  ushers  in  the  zymotic 
diseases  to  be  due  not  to  a  new  fermentation,  but  to 
be  merely  a  modification  of  the  continuous  and  natural 
fermentative  process,  the  necessary  vital  fermentation, 
then  the  whole  field  of  view  exposing  causes  of  disease 
was  made  clearer  and  wider.  If  every  particular  pyrexial 
disease  depends  upon  a  specific  fermentation,  there  are 
as  many  pyrexias  as  there  are  diseases  bearing  particular 
names,  a  supposition  which  would  imply  that  each 
specialized  fever  must  always  have  a  special  originating 
material  or  ferment,  derived  from  without.  But  if  the 
theory  of  modification  of  a  continuous  act  be  accepted, 
the  point  of  origination  may  be  correctly  traced  to  two 
sources :  [a)  to  a  simple  interruption  in  the  natural 
vital  zymosis,  as  by  exposure  to  cold, — by  taking  cold, 
as  it  is  commonly  said, — or  by  nervous  shock ;  (b)  to 
the  introduction  into  the  body  of  contagious  matter, 
on  the  presence  and,  perhaps,  increase  of  which  the 
ordinary  fermentative  changes  are  modified,  and  the 
febrile  phenomena  are  established. 

In  illustration  of  the  first-named  origination  of 
fever  I  adduced  the  case  of  simple  surgical  pyrexia 
following  upon  the  amputation  of  a  limb  or  other  struc- 
ture, without  any  indication  of  infection  or  contagion ; 
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that  pyrexia  which  John  Hunter  shrewdly  booked  as 
the  fever  of  reaction,  and  which  he  considered  was 
not  only  a  natural  but  a  proper  and  useful  sequence 
of  sui'gical  procedure.  I  showed,  by  experiment,  an 
artificial  current,  reseinbHng  a  circulatory  current, 
yielding,  by  the  simple  act  of  shortening  the  current  in 
one  of  the  limbs  of  the  circuit,  and  thereby  increasing 
the  resistance,  what  would,  in  the  body,  be  called 
a  febrile  heat.  I  illustrated  this  again  in  man  by 
the  experiment  of  freezing  a  part  of  the  surface  of 
the  body,  and  producing  a  shortened  local  circuit  with 
a  local  reaction  or  pyrexia  ;  and  I  reasoned  from  this 
local  experiment  that  it  is  repeated  on  a  larger  scale 
when,  on  the  body  being  exposed  to  a  sudden  universal 
chill,  there  succeeds  the  well-known  inflammatory 
fever, — or  rheumatic  fever  in  some  constitutions, — in 
which  there  is  a  modified  fermentation,  attended  with 
an  elevation  of  temperature,  and  with  products  of 
fermentation  difi'erent  from  those  completed  products 
of  carbonic  acid  and  water  belonging  purely  to  the 
natural  zymosis. 

In  illustration  of  the  second-named  organisation  of 
fever,  the  action  of  every  specific  poison,  vital  or  not, 
was  described  as  a  new  element  of  change,  whenever, 
on  entering  the  body,  it  caused  a  modification  of  the 
natural  zymotic  process,  gave  rise  to  fever,  gave  rise, 
in  due  course,  to  new  products  of  fermentation,  and, 
step  by  step,  set  up  the  morbid  phenomena  which  have 
become  classified  by  the  nosologists  under  distinctive 
forms  of  disease. 

It  will  be  seen  from  this  brief  survey  how  greatly 
the  field  of  view  in  regard  to  the  role  of  zymotic 
disease  is  widened  and  yet  simplified,  focussed  and  yet 
analysed,  by  the  simple  exposition  of  natural  variation 
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as  a  cause  of  disease.  By  this  view  all  fever  is  fer- 
mentative ;  by  this  view  all  primary  fever  is  one  fever  ; 
by  this  view  fever  is  but  a  perversion  of  a  natural  or 
physiological  process,  a  vital  aberration ;  by  this  view 
the  secondary  results  of  the  primary  fever,  and  which 
specialize  the  febrile  disease,  are  due  to  the  secondary 
products  of  the  modified  zymosis ;  no  more,  no  less. 
Or,  to  repeat  a  phrase  in  which  I  endeavoured  to 
sum  up  the  whole  in  a  few  words,  disease  is  unity 
tvith  variety  of  phenomena. 

A  great  many  years  have  passed  since  these  ideas 
were  first  enunciated,  but  looking  once  more  at  them, 
and  at  the  evidence  on  which  they  were  based,  I  see 
no  reason  to  withdraw  them,  or  in  their  general 
bearings  to  change  them.  I  have  the  fullest  faith 
that  they  will  one  day  be  the  dominant  views  of 
scientific  medicine,  and  I  am  not  without  hope  that 
when  they  have  become  the  beliefs  and  bases  of 
practice,  the  credit  I  honestly  claim  in  regard  to 
the  enunciation  of  them  may,  by  the  just  and  gracious 
learning  of  some  future  reader  of  these  volumes,  be 
accorded  as  freely  to  me  as  I  have  accorded  credit 
to  the  works  of  my  industrious  predecessors  in  the 
science  and  art  of  healing.  . 

THE    THEORY    H^LUSTRATED    FROM    DISEASE. 

From  the  lines  of  observation  and  of  inference, 
springing  out  of  the  idea  of  a  continuous  vital  fer- 
mentative current  or  process,  and  of  disease  as  due  to 
variation  of  that  process,  I  concluded,  as  above,  that 
in  all  febrile  seizures,  under  whatever  names,  there 
are  two  results  of  zymotic  variation,  one  of  which 
depends  on  primary,  the  other  on  secondary  variation. 
The  first  is  general  variation  resulting  from  excessive 
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fermentation,  of  which  fever,  attended  with  increase 
of  pulsation,  tension,  and  the  other  signs  indicative  of 
increment  of  heat  and  of  resistance,  is  the  common 
symptom.  The  second  is  local,  is  dependent  on  the 
new  products  that  have  originated  in  the  body,  by  and 
through  the  modified  zymosis,  and  proclaims  the  type 
of  the  special  disease. 

Acute  rheumatic  fever  affords  good  illustrations  of 
these  primary  and  secondary  variations.  The  primary 
variation  is  fever  resulting  from  the  change  in  the 
natural  or  vital  zymosis.  The  second,  marked  by  the 
specific  pain  and  other  local  symptoms,  depends  on  the 
presence  of  the  new  product  of  the  perverted  zymosis, 
the  new  acid  that  has  been  produced  and  distributed. 
The  sufferer  from  acute  rheumatic  fever,  before  he 
was  attacked,  was  living  under  a  steady-going  zymo- 
tic vital  action,  by  which  he  was  supplied  with  a 
certain  fixed  or  regulated  proportion  of  animal  heat, 
attended  with  the  production  of  a  certain  gaseous 
acid  and  water.  He  was  then  in  health.  But  he 
was  subjected  to  a  change  in  the  natural  zymosis, 
by  which  a  modified  product,  a  liquid  acid,  was 
produced,  and  then  there  commenced  to  circulate 
through  his  body  a  substance  quite  foreign  to  it.  Next 
the  passive  tissues,  like  the  serous  membranes,  were 
subjected  to  hydration  with  an  acid  instead  of  an 
alkaline  watery  solution,  from  the  irritation  induced 
by  which  the  local  symptoms,  specialized  as  rheumatic 
symptoms,  were  developed  and  continued,  until  the 
acid  ceased  to  be  a  product  of  the  perverted  zymosis, 
and  the  fluids  were  restored  to  their  natural  state. 

This  was  my  theory  of  the  origin  of  rheumatic  zymotic 
disease,  and  of  the  secondary  or  local  affections  springing 
from  it ;  and  if  that  theory  were  true  it  might  be  extended 
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to  other  diseases  of  zymotic  origin.     The  specific  erup- 
tion of  scarlet  fever  is  not  the  mere  result  of  fever ;  if 
it  were,  then  whenever  there  is  fever  there  ought  to  be 
a  similar  eruption.     The  eruption  of  scarlet  fever  is  the 
result  of  a  secondary  product,  itself  the  result  of  a  per- 
verted zymosis.     The  fluid  blood  and  the  eruption  of 
typhus  are  not  the  simple  results  of  fever  per  se.     They 
are  the  results  of  a  secondary  and  intensely  alkaline 
product,  itself  the  result  of  a  perverted  vital  zymosis. 
Intermittent  fever  or   ague    affords   an   illustration   of 
the  same  order.     The  rigor  which  forms  the  first  part  of 
the  paroxysm  is,  as  it  were,  the  ringing  of  the  bell 
announcing  that  the  natural  zymosis  is  being  modified ; 
the  fever  is  the  indication  that  under  the  influence  of  a 
ferment  which  increases  for  a  time  in  the  body  there  is 
set  up  a  changed  zymosis,  followed  by  a  profuse  perspira- 
tion closely  resembling  the  cutaneous  flux  of  the  sweat- 
ing  sickness,    and  with  the  result  of  a  new  product, 
probably    an    organic   acetate,    with    the    elimination 
of  which   there   is   reprieve   until  sufficient  time   has 
elapsed  either  for   the   generation   of  a  new  charge  of 
the  morbid  zymotic  material,  or  for  the  restoration  of 
material  that  can  undergo  fermentation  by  the  ferment. 
The  disease   phthisis  pulmonalis  gives  another   illus- 
tration of  the  same  rule  of  variation.     The  hectic  of 
phthisis  is  the  same  as  the  paroxysm  of  ague.     In  the 
body  of  the  person  suffering  from  phthisis  the  periodical 
hectic  is  the  counterpart  of  the  febrile  stage  of  ague. 
Under  the  influence  of  a  perverted  zymosis  there  is 
presented  the  febrile  condition,  which  lasts  so  long  as 
the  new  agent,  which  has  disturbed  the  natural  zymosis, 
can  remain  in  activity.     But  during  this  period  of  per- 
version a  new  product  also  has  formed,  which  sets  up  a 
fresh  series  of  symptoms  ;  in  other  words,  a  substance 
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■which,  if  we  were  using  it  medicinally,  we  should  call  a 
diaphoretic,  is  prepared  in  the  animal  chemistry,  and 
under  its  effect  the  profuse  sweating  commences  and 
continues  until  the  product  causing  it  is  disposed  of 
as  a  diaphoretic  medicine  is  disposed  of. 


EXTINGUISHING  ACTION  OF  PRODUCTS  OP  MORBID  ZYMOSIS. 

Another  thought  occurred  to  me,  namely,  that  the 
very  exacerbation  of  fever  might  be  put  out  by  the 
formation  of  the  resulting  product  which  causes  the 
secondary  course  of  symptoms  of  the  zymotic  diseases. 
When  we  burn  a  candle  in  a  confined  space,  so  that  the 
products  of  its  combustion,  or,  in  other  words,  of  its 
zymosis  or  complete  fermentation,  cannot  escape,  the 
heat  dechnes  and  the  fire  goes  out.  When  we  breathe 
an  air  in  a  confined  space,  so  that  the  product  of  the 
natural  or  vital  zymosis  cannot  escape,  the  vital  heat 
declines  and  the  animal  fire  goes  out.  In  both  cases 
the  heat  and  fire  are  extinguished  by  the  product  of  the 
natural  zymotic  combustion.  In  like  manner  I  inferred 
that  under  the  perverted  zymosis  incident  to  a  modified 
change  of  the  natural  process,  the  new  product  sup- 
presses the  modified  fermentation  by  its  accumulation 
beyond  the  excreting  power  of  the  body  to  eliminate  it. 
This  suppression  is  what  occurs  in  fermentation  out  of 
the  living  body,  and  that  it  should  also  occur  within 
the  living  body  must  be  an  inevitable  sequence.  As  a 
rule  the  poisonous  product  of  the  perverted  zymosis  is 
eliminated  with  sufficient  freedom  to  enable  life  to  be 
continued ;  but  even  this  is  not  always  the  case,  and 
when  it  is  not  the  case  we  get  what  is  called  the  catas- 
trophe of  a  malignant  or  suppressed  toxic  fever,  rapid 
in  its  course  and  deadly  in  its  termination. 
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MAJOR   ZYMOTIC    ABERRATION. 

In  another  chapter  of  this  essay  I  shall  show  the 
manner  by  which  I  endeavoured  to  test  the  above 
theory  experimentally,  and  the  importance  I  was  led 
to  attach  to  the  effects  of  the  secondary  products  of 
fermentation.  It  will  be  indicated  there  that  these 
products,  although  they  may  be  counted  as  secondary, 
are  really,  in  regard  to  continuance  of  symptoms  and 
general  features  of  disease,  of  greater  moment  than 
those  which  cause  the  common  and  anticipatory  fever. 
But  before  I  come  to  that  point,  it  is  right  to  notice 
the  course  of  the  theory  as  a  bit  of  history  in  medical 
observation  and  practice.  The  theory  at  its  outset  met 
with  much  success,  and  the  first  experiments  by  which 
it  was  sustained  attracted  more  attention  than  any 
other  work  of  the  kind  it  had  been  my  task  to  perform. 
It  has,  in  fact,  never  yet  been  forgotten,  but  it  has  for 
awhile  been  turned  aside  by  the  introduction  of  what  is 
commonly  called  "  the  germ  theory,"  which  supposes 
that  specific  germs  entering  the  body  from  without  set 
up  a  fermentation  in  the  body,  upon  which  symptoms 
of  disease  follow  as  the  effects  of  a  direct  cause. 

By  the  germ  theory  there  is  supposed  to  be  set  up  in 
the  body  a  fermentation  de  novo,  from  the  entrance 
of  germs;  by  the  theory  I  have  advanced,  if  germs 
enter  the  body  the  most  they  can  do  is  to  modify  the 
natural  or  vital  zymosis,  by  which  change  new  and 
unnatural  products  are  produced,  and  the  position  of 
the  natural  zymotic  theory  is  quite  unaffected.  The 
cause  of  zymosis,  the  thing  which  brings  it  about,  be 
it  vital  or  not,  acts  on  the  simple  physical  method  of 
distribution  of  surface  for  oxidation  of  oxidisable  matter 
in  the  presence  of  water,  and  the  idea  of  a  vital  growth  of 
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minute  particles,  and  of  a  modified  zymosis  as  a  conse- 
quence, would  accord  with  the  natural  zymotic  theory. 
According  to  that  theory,  the  natural  zymosis  itself  is 
nothing  more  than  chemical  combination  induced  by 
contact  of  elements  in  a  state  of  infinite  subdivision. 
In  this  hght  the  lungs  are  great  condensing  organs,  by 
virtue  of  the  enormous  surface  they  present  for  con- 
densation. The  respiratory  change  itself  is  effected 
by  surface.  Every  air- vesicle,  with  its  surrounding 
plexus  of  vessels,  is  a  condensing  and  storing  centre,  in 
which,  by  division  of  surface,  oxygen  is  condensed.  In 
like  manner,  in  the  ultimate  distribution  of  the  arterial 
-blood  the  zymotic  change  is  by  surface. 

The  surface  may  be  called  vital,  but  this  is  not  really 
of  moment  or  matter  of  absolute  necessity.  If  oxygen 
and  hydrogen  be  exposed  over  a  sufficiently  extended 
surface  they  combine.  They  combine  in  the  presence  of 
fine  dust ;  they  combine  in  the  presence  of  black  oxide 
of  platinum,  or  of  spongy  platinum  ;  and  oxygen  and 
carbon  coming  together,  in  the  extreme  divisions  of  the 
circulation,  can  just  as  easily  combine  in  the  presence  of 
natural  vital  material  bringing  them  into  infinitesimal 
contact.  It  is  possible,  therefore,  though  it  be  not  yet 
proven,  that  an  infinite  number  of  living  particles  in 
the  minute  circulation  may  disturb  the  natm-al  zymosis, 
quicken  action,  modify  fermentation,  excite  fever,  and 
lead  to  the  formation  of  new  secondary  products, 
capable  of  giving  rise  to  special  symptoms  of  disease 
after  the  preUminary  outburst  of  fever.  This  is  all 
possible,  and  may  readily  be  granted.  Still  it  does  not 
touch  the  validity  of  the  theory  of  zymotic  disease  as 
an  aberration  of  the  natural  or  vital  zymotic  process. 
It  forms  a  part  or  detail  of  that  theory,  as  accounting 
for    aberration   in   some    instances ;    but   it   does  not 
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exclude  other  equally  effective  causes  of  aberration 
from  agencies  that  are  not  vital. 

In  a  sentence,  zymotic  disease  is  an  interference,  from 
many  agencies,  with  the  natural  zymosis.  If  the  inter- 
fering agent  be  a  substance  that  stops  the  natural 
zymosis,  as  many  active  chemical  substances,  like  the 
cyanogen  compounds,  do,  then  there  is  suspension  of 
vital  action  approaching  to,  or  veritably  reaching 
to,  death.  If  it  be  a  substance  that  quickens  the 
zymosis,  there  will  be  fever  ;  if  with  this  aberration  of 
fever  there  is  such  a  rapid  increase  of  secondary  un- 
natural product  that  the  excreting  or  eliminating 
processes  are  unable  to  throw  off  the  new  product, 
there  will  be  a  suppressed  and  so-called  acute  malignant 
fever.  If  with  the  aberration  the  zymosis  be  attended 
with  new  products  capable  of  exerting  a  dangerous 
vital  interference,  not  necessarily  fatal,  there  will  be  a 
special  series  of  symptoms,  dependent  on  the  special 
toxic  influence  of  the  zymotic  product,  which  symptoms 
may  become  intermittent  by  a  temporary  interruption 
of  the  excessive  fermentative  condition,  and  a  tem- 
porary reproduction  of  it. 

To  these  zymotic  changes  instituting  the  great  class 
of  acute  febrile  diseases  I  apply  the  term  of  Major 
Zymotic  Aberration. 


MINOR    ZYMOTIC    ABERRATION. 

Whilst  my  mind  was  closely  occupied  with  the  experi- 
mental study  of  the  major  zymosis  of  disease,  I  began  to 
see  the  phenomena  of  a  minor  zymosis,  and  to  read  the 
signs  of  the  same  in  the  clinical  history  of  disease. 

In  the  digestive  canal  there  is  minor  zymosis,  at- 
tended by  its  own  products  of  fermentation,  just  as 
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in  the  major  zymosis  of  the  circulation,  from  which 
it  is  separated  by  the  process  of  absorption.  In  the 
alimentary  canal  we  find  the  products  of  the  local  fer- 
mentation in  the  form  of  gases,  and  of  fluids  in  the  form 
of  secretions.  These,  in  their  natural  quality  and  quan- 
tity, are  harmless.  They  are  diffused  in  an  open  canal, 
and,  being  gaseous  and  not  readily  soluble,  they  do  not 
ordinarily  find  their  way  into  the  channels  of  the  circula- 
tion. But  sometimes,  from  errors  of  supply  of  food,  or 
fi'om  functional  disturbance  of  the  digestive  organs, — 
from  error  of  nervous  action, — there  is  set  up  in  the 
canal  a  false  zymosis,  attended  by  the  formation  of  an 
unnatural  and  soluble  product.  In  ruminants  we  see 
occasionally  this  event  leading  to  fatal  issues.  The 
animal  over-feeds  on  a  rich  food,  like  clover,  and  the 
quantity  of  gaseous  material  set  free  into  the  alimentary 
canal  is  such  as  to  produce,  by  absorption  under  pressure, 
an  asphyxia  commencing  in  the  blood,  which  asphyxia 
may  be  mortal  even  when  tension  from  the  gases  is  freely 
relieved  by  puncture.  In  the  human  subject,  during 
certain  forms  of  what  are  considered  attacks  of  indiges- 
tion, products  are  generated  as  fluids  or  gases  which, 
being  more  easily  absorbed,  are  taken  up  like  foods  into 
the  circulation,  and  by  their  presence  modify  for  a  time 
the  natural  zymosis,  producing  sharp  fever,  which  lasts 
so  long  as  the  supply  of  the  ferment .  lasts,  and  which 
simulates  the  major  febrile  zymotic  aberration  so  closely 
that  only  one  fact,  the  temporary  duration  of  the  dis- 
eased state,  differentiates  the  minor  from  the  major 
disease.  Many  illustrations  of  symptoms  of  this  kind 
will  present  themselves  to  every  practitioner.  That 
transient  incommunicable  eruptive  affection  to  which  I 
once  gave  the  name  of  rosalia  idiopatJiica,  and  which 
simulates  scarlet  fever  so  closely  as  not  at  first  to  be 
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distinguishable  from  the  true  fever,  is  of  this  minor 
character.  Urticaria  is  of  the  same  minor  type  of 
zymotic  affection,  and  it  occurred  to  me,  from  a  series 
of  experiments  made  with  the  amyl  and  sulphur  com- 
pounds, that  certain  other  diseases,  hitherto  called  by 
the  obscure  term  "nervous,"  like  hysteria,  somnam- 
bulism, and  melancholia,  may  in  like  manner  be  classed 
amongst  the  minor  zymotici. 

ABERRATIONS    OF    VITAL     ZYMOSIS     FROM     ATMOSPHERICAL    AND 
OTHER    CHANGES. 

In  respect  both  to  the  major  and  the  minor  zymotici, 
one  remaining  series  of  circumstances  has  long  claimed 
my  attention  ;  namely,  the  influence  of  meteorological 
conditions  on  the  natural  zymosis-  and  on  those  varia- 
tions from  the  natural  process  which  lead  to  the  widely- 
spread  major  zymotic  diseases.  That  the  major  natural 
zymosis  is  very  much  modified  by  meteorological  con- 
ditions is  certain.  It  can  be  suspended,  or  even  put  out 
altogether,  by  extreme  cold.  It  can  be  quickened  and 
intensified,  even  into  temporary  fever,  by  extreme  of 
heat.  It  can  be  entirely  modified  by  varying  electrical 
states  of  the  oxygen  on  which  it  is  fed.  It  may  be 
suspended  by  being  forced  to  progress  under  conditions 
in  which  the  products  of  it  are  allowed  to  accumulate ; 
and  it  may  be  put  out  or  entirely  extinguished  by 
their  accumulation. 

These  points  require  to  be  well  kept  in  memory  in 
thinking  of  the  diseases  of  the  zymotic  class  ;  and,  for 
two  reasons.  First,  because  the  true  zymotici  are  much 
modified  in  their  course  by  the  external  atmospheric 
state,  the  epidemical  atmosphere,  as  Sydenham  and 
his  followers  would  have  said ;  and,  secondly,  because, 
as  it  is  quite   easy  to  see,  there   may  be  coincident 
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states  of  the  body  and  states  of  the  air,  by  and  through 
which  they,  in  combination,  may  of  themselves  set  up 
a  modified  zymosis,  giving  origin  to  new  products,  and 
probably  to  products  that  shall  be  contagious  in  their 
nature. 

.  It  is  difficult  to  suppose  any  other  mode  by  which  con- 
tagious particles,- be  they  vital  or  not,  are  first  produced; 
and  still  more  difficult  is  it  to  divine,  on  any  other 
hypothesis,  why  the  poisons  of  once  widespread  and 
prevailing  pestilences,  such  as  plague,  sweating  sick- 
ness, and  gaol  fever,  should  practically  have  lost  their 
virulence  as  epidemic  scourges  in  the  very  places  where 
they  once  were  most  pronounced,  and  from  which  they 
spread  as  from  foci  of  contagion. 

We  can  make  atmospheric  conditions  out  of  the  body, 
in  which  artificial  zymotic  processes  which,  left  to  their 
natural  course,  would  pursue  a  steady  and  unvarying 
series  of  evolutions  up  to  a  natural  condition,  may  be 
diverted  from  their  natural  course  into  others  that  might 
be  called  morbid  or  diseased  conditions.  The  brewer 
knows  this  fact,  and  uses  his  best  science  to  prevent 
untoward  events  in  his  fermenting  processes.  That 
the  vital  zymosis  should  be  less  susceptible  of  change 
from  external  conditions  is  improbable,  perhaps  im- 
possible. 

Again,  there  are  changes,  apart  from  atmospheric, 
which  are  capable  of  modifying  the  natural  zymosis. 
There  is  that  which  is  put  into  the  vital  vat  as  food  and 
drink,  as  well  as  that  which  passes  into  it  from  the  air 
under  atmospheric  pressure  ;  and  so  a  living  animal 
may  be  fed  into  a  false  zymosis,  and  may  produce  a  . 
secondary  toxic  product  as  true  of  its  kind  as  a  pro- 
duct derived  from  zymotic  variation  on  the  addition 
of  a  perverting  zymotic  particle. 
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Lfastly,  there  may  be  personal  organisations  of  an 
hereditary  or  of  acquired  nature,  which  may  so  modify 
vital  acts  and  functions  as  to  lead,  under  slight  external 
influences  favourable  to  change,  to  proclivities  for 
special  zymotic  variations,  and  to  particular  forms  of 
zymotic  disease. 

In  this  chapter  I  have  confined  myself  to  an  exposi- 
tion of  theoretical  principles  entirely,  not  because 
experimental  evidence  or  proof  is  wanting,  but  because 
it  is  best  to  place  the  leading  arguments  forward  in 
regular  order  and  design,  and  without  interruption, 
in  the  first  instance.  The  experimental  facts  which 
admit  of  being  marshalled  up  in  support  of  the  theory 
advanced  will  follow  in  succeeding  chapters. 


OPUSCULA  PBAGTICA. 

"  There  are  mites  in  science  as  well  as  in  charity." 

Benjamin  Rush. 

♦ 

CHLORIDE   OF  METHYL  AS  AN  ANESTHETIC. 

>HE  medical  and  the  scientific  journals  have  re- 
cently been  treating  on  the  chloride  of  methyl 
as  an  anaesthetic,  with  particular  reference  to 
its  value  as  a  local  anaesthetic.  Readers  of 
the  AsGLEPiAD  will  remember  that  this  chloride  is 
included  in  the  Synopsis  of  Anaesthetics  (Vol.  II., 
pp.  257-77).  I  brought  it  into  use  as  a  general  an- 
aesthetic in  1866-7,  and  administered  it  a  great  many 
times  to  the  lower  animals  and  to  man,  for  the  purpose 
of  causing  insensibility  to  pain  during  surgical  opera- 
tions ;  and,  I  reported  on  it  to  the  British  Association 
for  the  Advancement  of  Science  at  the  meeting  held  in 
Dundee  in  1867  {Be2)ort  1867,  pp.  52-3).  Chloride  of 
methyl  is  the  primary  of  the  methyl  series  of  chemical 
bodies  from  methyl  hydride,  CH4 ;  in  it  chlorine  replaces 
hydrogen  by  one  unit.  Its  composition  is  CH3CI.  Bi- 
chloride of  methylene  is  next  in  the  series,  CH2CI2. 
Chloroform  is  the  third  in  the  series,  CHCI3,  and  Tetra- 
chloride of  Carbon  is  the  fourth,  in  which  all  the  hydrogen 
of  the  Methyl  Hydride  is  replaced  by  chlorine,  CCI4. 
Methyl  chloride  is  consequently  the  lightest  of  all 
the  group  of  chemical  substances  to  which  chloroform 
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belongs.  It  is,  in  fact,  a  gas  at  the  ordinary  temperature 
of  the  air,  and  under  the  ordinary  atmospheric  pressure, 
a  state  which  renders  it  difficult  to  use  in  practice, 
since  it  must  either  be  held  in  solution  in  a  fluid  in 
which  it  is  soluble,  such  as  anhydrous  ethylic  ether, 
or  it  must  be  condensed  by  pressure  and  retained  in  a 
strong  iron  vessel,  like  compressed  nitrous  oxide  gas. 

I  have  used  it  both  as  a  free  gas  and  as  combined  with 
ether,  and,  as  I  reported  in  1867,  I  found  that,  mixed 
with  atmospheric  air  in  the  proportion  of  15  per  cent.,  it 
produces  good  anaesthesia  without  excitement  and  with 
excellent  recovery.  Carried  to  the  extent  of  causing 
death  in  the  lower  warm-blooded  animals,  it  leads  to  very 
gentle  dissolution,  the  action  of  the  heart  long  outliving 
the  circulation.  The  lungs  are  left  with  blood  in  the 
pulmonic  circuit,  and  both  sides  of  the  heart  are  filled 
with  blood,  which  is  little  changed  in  colour.  The 
muscles  retain  their  irritability  after  death,  and  may 
be  responsive  to  galvanism  for  a  period  of  three  hours. 
The  heart  was  observed  to  pulsate  spontaneously  for 
half  an  hour,  and  in  one  instance  for  forty  minutes. 

I  administered  the  chloride  of  methyl  to  the  human 
subject  several  times  for  tooth  extraction,  and  with  the 
most  perfect  success.  I  also  administered  it  to  a  lady 
whilst  Mr.  Brudenell  Carter  performed  painlessly  the 
operation  of  dividing  the  tendon  of  the  internal  rectus 
of  the  eyeball.  Mr.  Carter,  speaking  simply  from  the 
practical  side,  thought  it  induced  the  most  satisfactory 
anaesthesia  he  had  ever  witnessed. 

Methyl  Chloride  for  Local  AncBsthesia. 

"When  chloride  of  methyl  is  condensed,  it  produces, 
on  being  liberated  through  a  jet,  an  intense  cold.  It 
has  therefore  been  used  commercially  for  refrigerating 
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the  carcases  of  dead  animals  intended  for  consumption 
as  food.  This  use  of  it  has  led  to  the  suggestion  of 
employing  it  for  freezing  parts  of  the  living  hody  in  the 
same  manner  as  ether  spray  is  employed  for  local  an- 
aesthesia. The  idea  of  such  use  occurred  to  me  soon 
after  I  introduced  ether  spray,  but  was  abandoned 
because  of  the  difficulty  of  managing  the  gas  for  the 
purpose  required.  The  difficulty  lies  in  so  regulating 
the  escape  of  the  gas,  as  to  be  sure  of  doing  enough 
without  doing  too  much. 

In  itself  the  chloride  of  methyl  has  no  local  an- 
aesthetic properties,  as  some  ignorant  notices  of  it  in 
the  general  press  would  lead  the  reader  to  believe.  It 
acts  simply  ^nd  solely  like  ether  spray,  by  the  cold  it 
induces,  and  the  surgeon  who  would  employ  it  should 
fully  understand  that  he  is  simply  substituting  one  cold 
producer  for  another.  As  a  matter  of  practice,  ether 
or  rhigolene  spray  for  benumbing  with  cold  is  in  every 
sense  the  readier  and  more  practical  method,  and  the 
principle  at  work  is  the  same. 


CONDENSED  GASES  FOR  LOCAL  ANESTHESIA. 

|0E  causing  local  anaesthesia  by  extreme  cold 
compressed  nitrous  oxide,  carbonic  acid, 
or  sulphurous  acid  act  in  a  similar  manner 
to  compressed  methyl  chloride.  I  once 
pursued  a  line  of  enquiry  for  local  anaesthesia  with 
nitrous  oxide  and  with  carbonic  acid,  the  jet  of  each 
of  which  produced  local  anaesthesia.  A  jet  of  the 
nitrous  gas  playing  upon  the  skin  destroyed  sensibility 
immediately   by  the    cold  it   caused,  and   once   acted 
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with  sucli  intensity  that  a  burn  was  the  result.  A 
workman,  who  was  engaged  in  fitting  up  a  nitrous 
oxide  apparatus  in  my  laboratory,  brought  his  arm 
accidentally  across  a  jet  of  the  gas  escaping  at  great 
pressure,  and  was  so  severely  "  chill-burned "  that  I 
had  to  treat  him  as  for  a  burn  from  heat.  This 
man  told  me  that  the  accident  was  not  uncommon 
amongst  his  class  of  workmen,  and  that  they  called  the 
wounds  that  followed  exposure  "  cliill  hums.'' 


A  FREEZING   CAUTERY. 

>FTER  seeing  the  action  of  these  gases  as 
above  described,  it  occurred  to  me  that 
they  might  be  used  as  cauteries  for  the 
removal  from  the  skin  of  warts  and  small 
pendulous  growths.  Their  jet  is  much  less  alarming 
than  either  the  heated  wire  or  the  knife.  It  is  also 
very  rapid  in  its  action,  and  at  the  moment  painless, 
although,  as  a  matter  of  course,  there  is  some  pain 
and  soreness  afterwards. 

Here  is  a  new  line  of  practice  for  surgeons,  for 
removal  of  foreign  growths  by  the  freezing  cautery^  a 
practice  which  I  do  not  for  a  moment  doubt  they  will 
one  day  take  up  and  follow  out  to  important  results. 
There  are  other  gases  besides  those  named  which 
might  be  used.  Compressed  chlorine,  delivered  in  a 
very  fine  jet,  would  be  magically  destructive.  Com- 
binations of  true  anaesthetics  and  freezing  jets  might 
also  easily  be  obtained,  under  which  large  portions  of 
the  body  could  be  painlessly  removed. 

In  commencing  this  line  of  practice  there  can  be  no 


48  OPUSCULA   PRACTICA. 

doubt  as  to  the  best  gas  to  commence  with.  The  best 
gas  is  carbonic  acid.  It  is  cheaply  and  readily  made ; 
it  is  easily  condensed,  admitting  even  of  being  con- 
densed into  the  solid  form,  but  on  being  set  free 
as  spray  from  the  liquid  state  it  causes  sufficient 
refrigeration.  One  great  advantage  of  it  is  that, 
unlike  methyl  chloride,  it  is  not  inflammable,  and 
can  be  used,  therefore,  with  artificial  light.  It  is 
also  slightly  anaesthetic. 


ART  IN  THE  SICK-ROOM. 

jOO  little  attention  is  paid  to  what  may  very  pro- 
perly be  called  art  in  the  sick-room.  In  these 
modern  days  we  do  not  confine  to  their  rooms 
people  who  are  sick,  for  the  long  periods  com- 
mon to  an  age  of  medicine  which  has  now  nearly  passed 
away.  But  even  at  the  present  time  we  require  to 
practise  more  artistic  care.  A  sick-room  should  always 
be  as  agreeable  to  the  eye  of  the  patient  as  it  can 
be  made,  and  every  effort  should  be  carried  out  to 
prevent  monotony.  The  furniture  should  be  light, 
easily  movable,  and  of  a  cheerful  colour ;  all  dark 
hangings  and  sombre  coverings,  when  there,  should  be 
replaced  by  white  or  light  blue  or  grey-coloured  fabrics, 
and  the  walls  should  be  of  grey  or  light  green  colour. 
Papers  of  flaring  colours,  and  papers  which  have  for  a 
pattern  a  number  of  rings  or  circles  or  flowers  of  one 
design,  are  extremely  bad.  I  remember  an  instance 
in  which  the  paper  of  a  wall  had  for  its  pattern  a 
series  of  circles  like  so  many  sunflowers  ;  that  paper 
produced  in  a  nervous  patient  a  sense  of  giddiness 
which  led  to  nausea,  and  had  a  very  bad  effect  indeed. 
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I  thought  at  first  that  the  complaint  made  against  this 
paper  by  the  patient  was  rather  absurd,  but  when  I 
tried  for  myself  the  experiment  of  looking  for  a  few 
minutes  at  the  rings  of  the  pattern,  I  actually  became, 
against  my  will,  subject  to  giddiness  also,  and  to  a 
sense  of  nausea  which  was  most  unpleasant.  The  fact 
led  me  at  once  to  tear  up  a  prescription  I  had  written 
as  a  sedative  for  stomachic  disturbance,  and  to  order 
instead  a  screen  which  should  shut  off  the  sight 
of  the  objectionable  wall,  and  which  proved,  in  fact, 
an  effective  remedy.  I  remember  another  instance 
in  which  the  walls  of  the  room  were  covered  with  a 
pattern  of  a  "  fleur-de-lis,"  the  shading  of  which,  by 
some  curious  twistings,  caused  each  flower  to  resemble 
a  death's  head.  The  patient  in  the  night  detected  this 
singular  extravagance  of  art,  and,  half  asleep  and  half 
awake,  fancied  himself  in  a  sort  of  crypt  of  skulls, 
which  caused  him  a  sleeplessness  that  lasted  until  the 
morning,  and  led  to  a  bad  day.  The  walls  of  the  sick- 
room should  be  quite  plain,  and  of  grey  or  light  green 
colour,  but  there  is  no  objection  to  cheerful  pictm^es  if 
they  are  now  and  then  changed  in  position,  and  are 
pleasant  to  the  mind  of  the  invalid  without  becoming 
wearisome.  Flowers  in  the  sick-room  are  always  good 
so  long  as  they  are  bright  and  fresh ;  but  they  should  be 
frequently  changed,  and  it  is  sound  practice  to  remove 
them  during  the  night.  Flowers  which  have  a  sickly 
odour,  lilies,  for  example,  should  be  excluded,  how- 
ever charming  they  may  be  to  the  eye.  As  a  rale, 
living  flowers  are  better  than  dead.  Dried  leaves, 
like  pot-pourri,  are  bad  for  the  sick-room  ;  they  gather 
dust,  and  the  stale  odour  they  emit  impairs  the  purity 
of  the  air. 

— ♦ — 

VOL.  VI.  4 
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A  CLOAK  FOB  FUNEREAL  RITES. 

^K.  TWINING  of  Twickenham,  so  well  known 
for  his  many  benevolent  and  philanthropic 
works,  has  instructed  Messrs.  Cox  to  supply 
at  a  moderate  cost  a  cloak,  or  robe,  to  be 
worn  ou  of  doors  by  those  who  are  attending  at  funerals. 
Mr.  Twining,  in  the  course  of  his  long  life,  has  heard  of 
so  many  instances  in  which  aged  and  feeble  people  have 
suffered  in  health,  and  even  lost  their  lives,  by  colds 
contracted  at  the  side  of  the  grave  during  the  ceremony 
of  burial,  that  he  has  determined  to  introduce  a  dress, 
befitting  the  solemn  occasion,  which  shall  be  a  safe 
protection  against  cold  and  rain.  This  he  has  succeeded 
in  doing  by  adopting  a  suggestion  supplied  by  the 
mediaeval  cloak  or  gown  still  worn  by  the  Brethren 
of  St.  Cross  at  Winchester.  To  the  gown  a  hood  is 
attached,  which  entirely  protects  the  head,  and  the 
sleeves  are  made  large,  to  admit  of  easy  movement 
of  the  limbs,  and  of  ready  adaptation  of  the  robe  to 
persons  of  different  build,  male  or  female. 

For  the  officiating  clergyman  the  cloak  is  made  a 
little  different  fi'om  that  intended  for  the  laity,  the 
shape  being  adapted  to  the  surplice  over  which  it  is 
worn.  The  lay  cloak  is  of  two  qualities,  one  cheap,  in 
order  to  bring  it  within  the  means  of  the  poor ;  the 
other  of  finer  material  for  those  who  can  afford  it ;  but 
both  are  waterproof,  and  both  are  equally  protective.  It 
is  proposed  that  those  who  provide  funerals  shall  have 
the  cloak  at  hand  for  the  temporary  use  of  the  mourners, 
and  if  Mr.  Twining's  object  be  not  hindered  by  the 
matter  of  cost,  he  wiQ  have  accompHshed,  in  a  simple 
way,  a  reform  which  the  clergy  as  well  as  the  laity  will 
long  hold  in  grateful  remembrance. 


JOSEPH  PBIESTLEY,  LL.D.,  F.B.8.,  AND  THE 
DISCOVEBY    OF    VITAL    AIB  —  OXYGEN 

GAS. 


In  the  strict  sense  of  the  word  Joseph  Priestley 
did  not  beLong  to  the  brotherhood  of  medicine. 
In  a  general  sense  he  did,  for  he  belonged  to 
all  brotherhoods  of  learned  men.  Also  to  no 
order  of  learned  men  did  he  render  more  important 
service  than  to  our  order,  for  he  unlocked  one  of  the 
secret  recesses  that  lead  to  the  mystery  of  life.  There 
needs  no  apology,  therefore,  for  placing  Priestley 
amongst  our  great  physiologists  and  philosophers, 
whose  life  and  works  no  son  of  Esculapius  can  study 
without  being  wiser  and  better  for  the  labour. 

Joseph  Priestley  was  born  at  Fieldhead,  near  to 
Leeds,  on  the  13th  of  March  (Old  Style),  1733.  He 
was  the  firstborn  of  his  parents,  people  of  very  simple 
and  industrious  lives.  His  father,  Jonas  Priestley, 
was  a  dresser  of  woollen  cloth,  as  was  Joseph  Priestley, 
the  father  of  Jonas.  His  mother  was  the  only  child 
of  Joseph  Swift,  a  farmer  at  Shafton,  a  village  six 
miles  south-west  of  Wakefield. 

Five  other  children  were  born  to  Jonas  and  Mrs. 
Priestley,  three  sons  and  two  daughters,  the  mother  of 
them  dying  when  our  Joseph  was  about  seven  years 
old.  Three  years  later  his  father  married  again,  and 
by  his   second  wife   had  three  daughters.     He  could 
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remember  but  little  of  bis  motber,  but  was  able  to 
recollect  tbat  sbe  was  careful  to  teacb  bim  tbe  Assem- 
bly's Catecbism,  and  to  give  bim  tbe  best  instruction 
during  tbe  little  time  be  was  witb  ber.  Once,  in  par- 
ticular, wben  be  was  playing  witb  a  pin  sbe  asked  bim 
wbere  be  got  it ;  and  on  bis  telling  ber  tbat  be  found 
it  at  bis  uncle's,  wbere  be  bad  been  playing  witb  bis 
cousins,  sbe  made  bim  caiTy  it  back  again,  tbe  place 
beiug  near,  in  order  to  impress  on  bis  mind,  as  sbe  did, 
a  clear  idea  of  tbe  rigbts  of  property  and  of  tbe  import- 
ance of  attending  to  it.  "  Sbe  died,"  be  says,  "in  tbe 
bard  winter  of  1739,  not  long  after  being  delivered  of  my 
youngest  brotber ;  and  baving  dreamed,  a  little  before 
ber  deatb,  tbat  sbe  was  in  a  deligbtful  place,  wbicb  sbe 
described,  and  imagined  to  be  beaven,  tbe  last  words 
wbicb  sbe  spoke  were,  '  Let  me  go  to  tbat  fine  place.'  " 
After  tbe  loss  of  bis  motber  Priestley  lived  for  a  time 
witb  a  maternal  uncle,  but  was  removed  from  bim  in 
order  tbat  bis  brotbers  and  sisters  migbt  be  allowed,  in 
turn,  to  sbare  in  tbe  same  advantage  ;  and,  bis  fatber 
being  encumbered  witb  a  large  family,  be  was  sent  to 
scbool  near  to  bis  bome.  He  did  not  remain  in  tbis 
position  long,  for  a  sister  of  bis  fatber,  Mrs.  Keigbley, 
wbo  was  cbildless,  took  a  liking  for  bim  and  became 
to  bim  a  second  motber.  Soon  afterwards  Mr.  Keigbley 
died,  and  being  a  man  of  considerable  property,  all  of 
wbicb  be  left  to  bis  wife,  tbe  accepted,  if  not  adopted, 
son  found  in  tbe  bouse  of  bis  aunt  a  bome  from  1742 
until  be  entered  bis  academic  career. 

STUDENT    LIFE. 

Mrs.  Keigbley  encouraged  ber  nepbew  to  enter  tbe 
Cbristian  ministry,  to  wbicb  vocation  be  was  bimseK 
greatly  inclined.       Unfortunately  bis   bealtb   sbowed 
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signs  of  giving  way,  and  he  was  induced  to  try  some 
pursuit  that  should  not  severely  tax  his  mental  powers. 
He  must,  he  thought,  go  into  trade,  and  having  great 
facility  for  learning  languages,  rapidly  taught  himself 
French,  Italian,  and  High  Dutch,  in  the  first  and 
last  of  which  he  translated  and  wrote  letters  for  one 
of  his  uncles  who  was  a  merchant,  and  who  intended 
to  place  him  in  a  house  at  Lisbon.  Fortunately  for 
learning  and  for  science,  although  a  house  was  actually 
engaged  to  receive  him  in  Lisbon,  and  everything  was 
ready  for  his  voyage,  his  health  improved,  and  his  old 
determination  to  enter  the  ministry  returned.  He 
was,  therefore,  sent  to  Daventry  to  study  under  Mr, 
Ashworth,  afterwards  the  widely-known  Dr.  Ashworth. 

It  is  worthy  of  remark  in  this  part  of  the  early  life 
of  Priestley,  that  in  the  interval  between  his  leaving 
school  and  entering  Dr.  Ashworth 's  Academy  at 
Daventry,  he  began  to  acquire  a  taste  for  mathematical 
and  other  scientific  studies.  Mr.  Haggerstone,  a 
Dissenting  minister  in  the  neighbourhood,  taught  him 
geometry,  algebra,  and  various  branches  of  mathe- 
matics, theoretical  and  practical ;  he  read  also  Graves- 
end's  Elements  of  Natural  Philosophy,  Watt's  Logic, 
Locke's  Essay  on  the  Human  Understanding,  and 
other  classical  works.  In  these  studies  he  made  such 
proficiency  that  when  he  joined  the  Academy,  in  the 
year  1752,  he  was  excused  all  the  exercises  of  the  first 
year,  and  a  great  part  of  those  of  the  second. 

In  following  Priestley  through  his  academical  course 
two  incidents  which  tended  greatly  to  shape  his  after 
life  require  to  be  recorded.  In  going  to  hear  any  dis- 
course he  got  into  the  habit  of  committing  the  heads 
of  it  to  paper.  By  this  means  he  rested  his  memory. 
He  did  more ;  he  learned  to  compose  in  a  rapid  and 
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lucid  style,  a  gift  wMch  proved  to  be  of  the  utmost 
service  to  him  in  all  his  subsequent  work. 

The  second  incident  to  which  it  is  necessary  to  refer 
relates  to  a  change  of  mind  and  an  emancipation  from 
early  dogmas,  which  made  him  a  new  man  in  the 
midst  of  men.  A  personal  matter  led  to  the  change 
named.  In  his  desire  to  jot  down  quickly  what  he 
heard  or  thought,  he  determined  to  learn  shorthand, 
and  for  that  purpose  purchased  Aimet's  book  on  that 
subject.  Thinking  he  could  suggest  some  improve- 
ments in  shorthand,  he  wrote  to  the  author,  and  in 
that  way  established  a  correspondence  which  lasted 
several  years.  Annet  was  a  man  of  free  thought,  and 
an  advocate  of  the  Necessarian  doctrine,  on  which 
latter  topic  he  and  his  pupil  corresponded  fi-eely.  At; 
the  beginning  of  the  controversy  Priestley  defended 
philosophical  liberty  against  the  Necessarian  school; 
but  in  due  course  he,  too,  became  a  convert  to  Neces- 
sarianism,  and  at  the  close  of  his  life  declared  that 
"  he  had  derived  the  greatest  advantage  from  the  full 
persuasion  of  the  truth  of  that  doctrine." 

Let  those  who  wonder  at  th3  conversion  of  Joseph 
Priestley  to  these  views  think  the  matter  out,  and  the 
wonder  itself  will  pass  into  the  rule  of  necessity.  In 
plain  terms,  Priestley  in  becoming  a  philosopher  became 
also  what  he  was  bound  to  become,  a  philosophical 
Calvinist.  As  a  child  he  had  been  taught  that  every- 
thing is  pre-ordained ;  as  a  man  he  learned  that  in 
Nature  everything  goes  by  fixed  laws  :  so  that  Nature 
and  Calvinism — if  it  be  not  insult  to  Nature  to  link' 
her  name  with  John  Calvin — are  one  and  the  same. 

Under  Dr.  Ashworth  Priestley  remained  three  years, 
from  1752  to  1755,  and  during  the  whole  time,  he  tells 
us,  his  days  passed  "  with   that  pecuhar   satisfaction 
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with  which  young  persons  of  generous  minds  usually 
go  through  a  course  of  liberal  study  in  the  society  of 
others,  in  the  same  pursuits,  and  free  from  the  cares 
and  anxieties  which  seldom  fail  to  lay  hold  of  them 
when  they  come  out  into  the  world." 

In  the  course  of  his  studies  in  the  Academy  Priestley 
began  to  read  Hartley's  "  Observations  on  Man,"  a 
book  which  produced  the  greatest  and,  as  he  believed, 
the  most  favourable  effect  on  his  general  turn  of  mind, 
throughout  the  whole  of  his  life.  It  established  in  him 
the  belief  of  necessity;  it  greatly  improved  his  dis- 
position to  piety,  and  it  freed  him  from  the  rigour  with 
which  his  piety  had  been  tinctured.  Step  by  step  he 
moved  out  of  the  pale  of  strict  orthodoxy  into  the  pale 
of  ancient  Arianism,  and  such  was  the  spread  of  this 
phase  of  faith  in  and  amongst  his  fellow-students,  that 
the  whole  of  them  were  more  or  less  influenced  by  it. 

These  were  the  courses  by  which  our  aspirant  for 
the  ministry  prepared  his  way  for  that  vocation,  and 
by  which  he  became,  in  the  end,  one  of  the  sect  of 
*'  Socinians,"  the  sect  better  known,  with  some  modi- 
fication of  doctrine,  as  "  Unitarian."  He  was  already 
a  student  of  natural  as  well  as  of  orthodox  religion ; 
already  he  had  conspired  vnth  himself  to  live  by  sight 
as  well  as  by  faith,  and  had  composed  a  copy  of 
*' Institutes  of  Natural  and  Eevealed  Keligion." 

An  exceedingly  characteristic  trait  belonging  to 
Priestley  was  developed  in  this  period  of  his  career. 
He  suffered  from  ''  a  thorn  in  the  flesh."  He  had  a 
family  failure  of  speech,  the  failure  of  stuttering,  or 
stammering.  It  was  a  cause  of  much  distress  to  him. 
''  However,"  he  adds,  ''  I  hope  it  has  not  been  without 
its  use.  Without  some  such  check  as  this  I  might 
have  been   disputatious   in   company,    or   might   have 
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been  seduced  by  the  love  of  popular  applause  as  a 
preacher :  whereas  my  "conversation  and  my  delivery 
in  the  pulpit  having  nothing  in  them  that  was 
particularly  striking,  I  hope  I  have  been  more  attentive 
to  qualifications;^of  a  superior  kind." 

FIRST    MINISTRY. 

With  this  acknowledged  inferiority  in  pronunciation, 
and  with  a  fearful  heresy  in  his  breast,  the  young 
philosopher  entered  on  his  first  ministerial  charge  at 
Needham  Market  in  Suffolk.  He  delivered  his  first 
sermon  to  a  small  congregation  of  about  one  hundred 
people.  Like2,Groldsmith's  vicar,  his  stipend  was  only 
about  forty  pounds  a  year,  and  yet  for  half  a  year  or  so 
everything  seemed  promising.  Alas  !  he  ventured  too 
far;  he  opened  a  series  of  lectures  on  the  theoiy  of 
religion  ;  several  of  the  audience  began  to  doubt  his 
orthodoxy ;  his  congregation  began  to  fall  off  apace ; 
and,  although  some  of  the  best  families  remained  with 
him,  his  salary  came  short  of  thii-ty  pounds  per  annum, 
and  had  it  not  been  for  Dr.  Benson  and  Dr.  Kippis, 
who  now  and  then  got  for  him  five  pounds  from  different 
charities,  he  could  not  have  been  sustained.  Added  to 
these  misfortunes  came  another,  namely,  the  absence 
of  remittances  from  his  aunt,  who,  partly  owing  to  the 
objection  she  had  taken  to  his  new  religious  views, 
and  partly  to  the  fact  that  she  had  expended  her 
income  more  freely  on  other  objects,  had  drawn  to- 
gether the  strings  of  her  purse  in  so  far  as  he  was 
concerned.  Finally,  with  his  entire  assent,  she  left  the 
whole  of  her  property  to  a  niece  who  was  deformed, 
and  who  was  most  in  need  of  the  bequest. 

But  what  contributed  greatly  to  his  distress  was  the 
impediment  in  his  speech,   which  increased  so  much 
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that  relief  was  necessary.  He  came,  therefore,  for  the 
first  time  to  London,  with  twenty  guineas  suppHed  by 
his  aunt,  in  order  to  go  under  the  treatment  of  one  Mr. 
Angler,  a  "  specialist  "  in  the  treatment  of  stammering. 
Angler  attended  him  about  a  month,  making  him  take 
an  oath  not  to  reveal  his  method.  He  received  some 
benefit,  but  soon  relapsed,  and  became  worse  than  ever. 
On  returning  to  Needham  Market  Priestley  began  to 
feel  the  efi'ect  of  a  low  despised  situation,  together  with 
that  arising  from  the  want  of  popular  talents.  He 
worked  laboriously,  and  his  life  at  this  place  was 
monotonous  enough ;  but  it  is  remarkable  as  being 
connected  with  another  development  of  thought  which 
led  him  ultimately  into  science,  and  to  the  final 
grandeur  of  his  brilliant  career. 

THE    TOUCH   OF    SCIENCE. 

In  order  to  make  both  ends  meet  he  commenced  to 
give  lessons  in  natural  science  to  about  ten  pupils, 
to  whom  he  taught  the  use  of  the  globes,  and  the 
simple  elements  of  natural  philosophy. 

After  a  weary  sojourn  of  three  years  in  this  ministry, 
Priestley,  through  the  friendship  of  Mr.  Gill,  a  maternal 
relative,  was  invited  to  preach  as  a  candidate  at 
Sheffield.  He  was  not  approved,  but  Mr.  Haynes, 
another  minister,  recommended  him  to  a  congregation 
at  Nantwich  in  Cheshire.  He  accepted  the  post 
in  1753,  and  coming  first  to  London,  went  frorh 
thence  to  Nantwich  by  sea,  to  save  expense. 

At  Nantwich  he  found  a  good-natured  friendly 
people,  with  whom  he  lived  three  years  very  happily, 
and  amongst  whom  he  established  a  school  of  thirty 
boys,  with  a  separate  room  for  some  half  dozen 
young   ladies;    he    also    gave   lessons    out    of    doors, 
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and  yet  found  time  to  learn  to  play  on  the  flute  and 
to  compose  a  new  grammar  of  the  English  language. 
He  seems  to  have  prospered  also  in  a  worldly  point 
of  view,  but  receiving  an  invitation  to  join  an  academy 
at  Warrington  as  "  tutor  in  the  learned  languages," 
he  migrated  there,  and  applied  himself,  with  all  the 
honesty  and  energy  of  his  character,  to  his  new  duties. 

Whilst  at  Warrington  the  greatest  event  of  his  life 
happened  to  Priestley;  he  fell  in  love  with  Miss 
Wilkinson,  the  daughter  of  Mr.  Isaac  Wilkinson,  an 
iron-master  of  Wrexham,  and  sister  of  one  of  his 
pupils.  His  suit  was  successful,  and  he  was  so  fortu- 
nate as  to  marry  one  who  was,  he  says,  "  a  woman  of 
excellent  understanding,  much  improved  by  reading,  of 
great  fortitude  and  strength  of  mind,  of  a  temper  in 
the  highest  degree  affectionate  and  generous,  feeling 
strongly  for  others  and  little  for  herself."  She  was  also 
a  good  housewife,  and  relieving  him  of  all  household 
cares,  allowed  him  to  devote  all  his  time  to  his  studies 
and  to  the  other  duties  of  his  station.  At  Warrington 
he  had  born  to  him  a  daughter,  Sarah,  who  afterwards 
became  Mrs.  William  Finch,  of  Dudley. 

The  taste  for  teaching  science  inaugurated  at 
Needham  Market  was  continued  at  Warrington,  and 
led  to  the  dehvery  of  a  course  of  lectures  on  anatomy. 
Once  a  year  also  he  came  to  London  in  order  to  gather 
up  new  information,  and  to  make  new  friends  and 
acquaintances,  in  which  he  was  so  happy,  that  he 
added  to  his  list  of  friends  Dr.  Price,  Mr.  Canton,  and 
the  famous  Benjamin  Franklin. 

At  this  point  in  the  career  of  Dr.  Priestley  we  come  to 
the  period  when,  in  the  true  sense  of  the  word,  he  may  be 
ranked  as  a  man  of  science.  Gaining  a  close  acquaint- 
ance with  Dr.  Benjamin  Franklin,  he  conversed  with 
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that  most  remarkable  man  on  the  question  whether  or 
not  he  should  tackle  a  history  of  electricity.  Franklin 
received  the  suggestion  favourably ;  the  great  work — 
still  a  great  work — was  commenced,  and  by  steady 
perseverance  was  brought  to  a  close  so  quickly,  that 
although  it  was  perfect  in  all  its  parts  and  quite  unique 
in  its  compendiousness,  it  was  judged  by  the  critics, 
who  could  not  have  touched  the  work  themselves,  as 
too  hastily  done.  During  this  same  period  he  also  drew 
up  a  chart  of  biography,  after  which  the  University  of 
Edinburgh  conferred  on  him  the  title  of  LL.D.,  and 
the  Royal  Society,  at  the  instance  of  Franklin,  Watson, 
Canton,  and  Price,  enrolled  him  as  a  Fellow. 

In  1767  Priestley  removed  from  Warrington  to  take 
charge  of  the  congregation  of  Mill  Hill  Chapel,  Leeds, 
where  he  spent  six  of  the  happiest  years  of  his  life, 
^'  finding  scope  for  every  kind  of  exertion,"  and  ever 
considering  "  the  office  of  a  Christian  minister  as  the 
most  honourable  of  any  upon  earth." 

INTRODUCTION    OF    PNEUMATIC    CHEMISTRY. 

Nothing  foreign  to  his  duties  as  a  minister  occupied 
his  attention  at  Leeds  so  much  as  his  experiments  in 
electricity,  and  especially  "the  doctrine  of  air.'^  He 
was  led  to  study  this  last-named  subject  in  consequence 
of  inhabiting  a  house  adjoining  to  a  public  brewery, 
where  he  first  amused  himself  with  experimenting  on 
the  fixed  air  which  he  found  ready-made  in  the  process 
of  fermentation.  These  experiments,  performed  at 
first  for  amusement,  absorbed  his  attention  so  much 
that  when  he  removed  to  another  house  he  commenced 
to  manufacture  the  fixed  air,  afterwards  called  car- 
bonic acid  gas,  for  himself;  and,  in  short,  was  led  to 
the  discovery  of  what  soon  became  known,  from  him,  as  ^ 
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^pneumatic   chemistry — the    liberation,    collection,    and 
examination  of  gases. 

Whilst  residing  in  Leeds  Priestley  made  the  ac- 
quaintance of  the  famous  Leeds  surgeon.  Hey,  known 
so  widely  since  his  own  time  down  to  ours  by  the 
surgical  saw  that  bears  his  name,  and  by  many  excel- 
lent memoirs  on  surgical  subjects.  Hey  in  the  religious 
world  was  a  zealous  Methodist,  and  was  given  to  attack 
his  Socinian  friend  sharply  in  public  controversy  ;  but  on 
matters  of  science  they  were  on  excellent  terms,  and  the 
zealous  surgeon  was  ranked  by  Priestley  as  one  of  the 
only  men  in  Leeds  who  took  a  real  interest  in  his  experi- 
ments. When  Priestley  left  Leeds  Hey  begged  of  him 
the  earthen  trough  which  had  been  used  in  the  first 
researches  in  pneumatic  chemistry.  It  was  a  common 
trough,  says  Priestley,  "  such  an  one  as  is  commonly 
used  for  washing  linen ;  "  but  Hey  knew  the  important^ 
part  it  had  played,  and  prized  it  as  a  rare  present. 

During  this  portion  of  the  life  of  Priestley  the  great 
navigator  Captain  Cook  was  starting  forth  on  his  second 
voyage  of  discovery,  and  it  was  proposed  that  Priestley 
should  accompany  him  as  the  naturalist  of  the  expe- 
dition. To  this  he  assented,  and  as  the  members  of  his 
congregation  were  willing  to  appoint  a  substitute  for 
him  during  his  absence  all  seemed  likely  to  go  well. 
But  certain  clergymen  on  the  Board  of  Longitude  took 
alarm  at  the  news  of  his  religious  opinions,  and  had 
influence  enough  to  get  his  appointment  set  aside  and 
to  have  Dr.  Forster  put  in  the  place.  With  character- 
istic candour  and  simplicity  our  philosopher  resigned 
himself  to  his  fate, — what  could  a  Necessarian  do  less? 
— expressed  that  Forster  was  far  more  fitted  for  the  post 
than  he  was,  and  went  on  with  his  own  congenial 
^studies  and  pursuits  as  if  nothing  had  intervened  to 
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turn  his  thoughts  from  the  natural  course  in  which  they 
were  accustomed  to  flow.  At  Leeds  two  sons,  Joseph 
and  William,  were  born  to  Priestley,  and  altogether  he 
was  very  happy  there  ;  but  his  income  was  only  one 
hundred  pounds  a  year,  with  a  house,  which  was  not 
large  enough  for  his  increasing  family.  He  therefore, 
on  the  recommendation  of  Dr.  Price,  left  his  ministry 
after  holding  it  for  six  years,  in  order  to  become, 
nominally,  librarian  to  Lord  Shelburne — later  on  the 
Marquis  of  Lansdowne — with  a  salary  of  two  hundred 
and  fifty  pounds  a  year,  a  house  to  live  in,  and  a  cer- 
tainty for  life,  on  the  death  of  the  Earl  or  of  separation 
from  him,  of  a  pension  of  one  hundred  and  fifty  pounds 
per  annum. 

It  is  curious  to  trace  the  influence  of  this  change  of 
life  on  the  philosophic  and  scientific  minister.  In  some 
respects  it  was  good,  in  others  bad.  It  gave  him 
freedom  to  pursue  his  researches,  for  the  librariari  work 
was  of  little  moment,  and  by  carrying  him  abroad 
it  widened  the  sphere  of  his  knowledge  and  acquaint- 
anceship. It  also  gave  him  a  kind  of  independence  for 
life.  On  the  other  hand,  the  position  exposed  him  to 
the  whips  and  scorns  of  patient  merit.  The  plain  truth 
seems  to  be  that  the  Earl,  proud  of  the  acquisition  of  a 
librarian  and  dependant  who  was  a  figure  of  true  mark 
in  the  world  of  science  and  letters,  was  at  first  all  smiles 
and  kindness,  then,  cooling  down,  became  courteous, 
in  a  later  stage  cold  and  polite,  and  at  last,  tired  of  his 
poor  servant,  abruptly  ready  to  turn  him  off  and  see 
him  no  more,  not  even  extending  to  him  the  courtesy  of 
a  reception  to  a  friendly  call,  and  not  indeed  knowing 
that  there  was  such  a  man  as  Joseph  Priestley  until 
some  new  service  was  wanted  of  him.  The  old  lines  of 
insolent  pride  and  wretched  poverty  of  wealth. 
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The  Priestley  family  moved  from  Leeds  to  Calne  in 
Wiltshire,  to  be  near  to  Bowood,  where  the  Earl  resided 
in  the  summer;  and,  sometimes  in  Wiltshire,  sometimes 
in  London,  sometimes  abroad,  Priestley  remained  with 
the  Earl  for  seven  years.  In  the  second  year,  in 
company  with  the  Earl,  he  made  the  tour  of  Elanders, 
Holland,  and  Germany,  as  far  as  Strasburg,  spending 
a  month  finally  in  Paris.  In  Paris  he  met  the  famous 
Magellan,  with  whom  he  spent  delightful  days,  and  with 
whom  he  returned  to  England. 

NEW    SCIENCE    WORK. 

We  have  arrived  now  at  a  time  when  Joseph  Priestley 
was  in  his  forty- second  year,  and,  still  in  days  of  favour 
with  the  master  he  was  nominally  serving,  was  free 
to  carry  out  some  researches  which  had  occupied  his 
thoughts  at  Warrington.  He  resumed  his  experi- 
mental pursuits,  and  was  encom-aged  in  his  work  by 
Lord  Shelbm-ne,  who  liking  to  see  him  perform  his 
experiments  **  to  entertain  his  guests,  especially  for- 
eigners," allowed  him  a  sum  of  forty  pounds  a  year  for 
the  simple  apparatus  required  for  the  great  service  to 
science  performed  at  the  laboratory  in  Calne.  This  is 
the  time  when  we,  as  medical  men,  are  more  than  any 
other  interested  in  the  work  performed,  since  it  revo- 
lutionised our  science  beyond  anything  that  had  been 
accomplished  fi'om  the  time  WilUam  Harvey  disclosed 
the  secret  of  the  circulation  of  the  blood. 

The  grand  discovery  that  came  to  the  world  from 
Calne,  in  Wiltshii-e,  by  the  labours  of  Priestley  was  that 
of  Vital  Air,  or,  as  we  now  call  it,  Oxygen  Gas.  We 
must  be  just  in  thinking  of  this  discovery,  and  of  the 
part  which  our  present  great  man,  its  true  discoverer, 
took  in  it.     We  must  be  as  fair  as  he  would  be  himself, 
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and  if  we  are  that  we  shall  be  fair  enough,  for  never  in 
the  history  of  original  men  was  there  one  fairer  or  juster 
than  he  in  accepting  and  acknowledging  the  claims  and 
labours  of  his  predecessors  and  of  his  fellow-workers. 

It  had  long  been  believed,  before  the  time  of 
Priestley,  that  there  exists  in  the  air  some  vital  spirit 
or  principle  which  is  absorbed  by  living  animals  in  the 
act  of  breathing,  and  which,  removed  from  a  confined 
chamber  of  air,  reduces  the  quantity  of  air,  as  if  some- 
thing were  lost  from  the  air.  In  the  life  of  John 
Mayow  (Asolepiad,  Volume  IV.,  pp.  56-70)  we  saw 
how  that  neglected  Genius  anticipated  the  discovery 
of  the  vital  spirit  of  the  air,  and  how  he  actually 
forecast  the  discovery  of  the  existence  of  that  vital 
spirit  as  present  in  saltpetre — ^nitrate  of  potassa.  But 
up  to  Priestley  nothing  had  been  demonstratively  done 
to  separate  from  the  air,  or  from  any  other  substance, 
this  spirit  of  the  air.  Certain  phenomena  had  led 
to  the  inference  that  such  a  thing  must  exist,  just 
as  in  our  own  time  certain  external  phenomena  led 
astronomers  to  infer  that  a  planet  existed  the  other 
side  of  Uranus ;  but  the  thing  itself  was  not  revealed 
to  the  senses.  Priestley  revealed  it,  but  he  had  first 
to  overcome  a  prejudice  that  the  atmospheric  air  is 
anything  more  than  air  combined  with  an  inflam- 
mable something,  called,   before  his  day.  Phlogiston. 

The  mode  in  which  the  discovery  was  made  wag 
simple  of  the  simple.  Its  author  is  particular  to  nicety 
in  impressing  this  fact  on  the  attention  of  his  readers. 
He  says  that  "  the  record  of  his  discovery  furnishes 
a  striking  illustration  of  the  truth,  which  can  hardly 
be  too  often  repeated,  that  in  philosophical  investiga- 
tions more  is  owing  to  what  is  called  chance — that  is, 
philosophically  speaking,  to  the  observation  of  events 
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arising  from  miknown  causes — than  to  any  proper 
design  or  preconceived  theory  in  the  business." 

How  Priestley  got  at  vital  air  is  clearly  told  by  him 
in  his  essay  "  On  DepJilogisticated  Air  and  the  Constitu- 
tion of  ihe  Atmosphere"  in  the  second  volume  "  Of 
Experiments  and  Observations  onDifferent  Kinds  of  Air," 
published  in  1775,  one  year  after  the  discovery.  He 
says  that  after  he  had  satisfied  himseK  that  the  air 
*'  was  alterable,"  he  came  to  the  conclusion  that  it  was 
not  an  elementary  substance,  but  a  composition.  Then 
he  began  to  think  "  what  this  composition  could  be,  or 
what  is  the  thing  that  we  breathe,  and  how  is  it  to  be 
made  from  its  constituent  principles  ?  " 

Previously  to  this  time  he  had  been  extracting  air 
from  a  great  variety  of  substances  by  means  of  the 
heat  obtained  by  a  burning-glass.  His  plan  was  to  put 
the  substance  he  wished  to  decompose  into  a  conical- 
shaped  glass  vessel,  and  then  to  fill  the  vessel  with 
mercury.  The  vessel  was  now  inverted  over  mercury, 
by  which  means  the  powder  to  be  decomposed  was 
brought  to  the  inside  surface  of  the  glass,  between  the 
glass  and  the  mercury,  in  such  a  manner  that  the  heat 
of  a  burning-glass  could  be  made  to  play  upon  it.  If 
under  the  influence  of  the  heat  any  gas  were  liberated, 
it  displaced  the  mercury  and  was  retained  in  the  vessel 
ready  for  examination. 

Disco VEEY   OF    VITAL    AIR — OXYGEN. 

With  this  apparatus  Priestley  discovered  at  Calne 
what  we  call  oxygen,  on  the  Is^  of  August,  1774.  '*  I 
endeavoured,"  he  says,  "  to  extract  air  from  mercurius 
calcinatus,  per  se,  and  I  presently  found,  by  means  of 
this  lens  " — a  lens  twelve  inches  in  diameter  and  twenty 
inches  focal  distance — ''air  was  expelled  from  it  very 


AND    THE    DISCOVERY    OF    VITAL    AIR — OXYGEN    GAS.        65 

readily.  Having  got  about  three  or  four  times  as  niuch 
as  the  bulk  of  my  materials,  I  admitted  water  to  it, 
and  found  that  it  was  not  imbibed  by  it.  But  what 
surprised  me  more  than  I  can  express  was  that  a  candle 
burned  in  the  air  with  a  remarkably  vigorous  flame, 
very  much  like  that  enlarged  flame  with  which  a  candle 
burns  in  nitrous  air,  exposed  to  iron  or  lead  sulphur ; 
but  as  I  got  nothing  like  this  remarkable  appearance 
from  any  kind  of  air  besides  this  remarkable  par- 
ticular modification  of  nitrous  air,  and  I  knew  no 
nitrous  acid  was  used  in  the  preparation  of  mercurius 
calcinatuSy  I  was  utterly  at  a  loss  how  to  account 
for  it." 

In  the  above  lines  we  get  the  history  of  the  discovery 
of  oxygen,  but  we  are  not  at  the  end  of  the  original 
chapter.  From  the  mercurius  calcinatus  the  discoverer 
moved  to  common  red  'precipitate,  a  substance  obtained 
by  acting  on  a  solution  of  mercury  with  spirit  of  nitre. 
From  this  red  precipitate  he  again  extracted  the  re- 
markable air,  by  the  heat  of  his  burning-glass,  and 
feeling  sure  that  the  liberated  spirit  or  air  had  been 
communicated  to  the  mercury  by  the  nitrous  acid,  he 
drew,  for  the  first  time,  the  inference  that  as  mercurius 
calcinatus  is  produced  by  calcining  mercury  in  common 
air,  therefore  mercury  in  the  act  of  calcination  talces 
something  from  the  air,  which  something  is,  again, 
yielded  up  when  it  is  subjected  to  heat. 

At  the  same  time  that  he  extracted  the  air  from  the 
mercurius  calcinatus  he  liberated  it  also  from  red  lead  or 
minium,  and  he  observed  in  this  process  that  part  of  the 
red  lead  on  which  the  focus  of  the  lens  had  fallen  turned 
yellow.  One-third  of  the  air  in  this  experiment  was 
readily  absorbed  by  water,  but  in  the  remainder  a  candle 
burned  very  strongly  and  with  a  crackling  noise.     This 
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experiment  with  red  lead  confirmed  him  in  the  idea 
that  the  mercurius  calcinatus  must  get  the  property 
of  yielding  the  new  kind  of  air  from  the  atmosphere, 
the  process  by  which  red  lead  is  made  being  that  of 
calcination. 

From  November  1774  to  March  1775  Priestley  con- 
tinued his  researches  on  his  new  product  without  fully 
lealizing  the  treasure  that  was  in  his  hands.  He  found 
that,  as  a  gas  or  air,  it  was  not  very  soluble  in  water ; 
he  found  it  would  keep  so  purely  that  after  several 
weeks  a  candle  would  still  burn  in  it  with  undiminished 
splendour.  And  now  he  made  a  new  experiment  with 
his  treasure,  which  opened  his  eyes  still  further  as  to 
the  composition  of  the  atmosphere  that  surrounds  our 
planet,  and  the  nature  of  its  vital  services. 

He  had  observed  in  some  previous  researches  that 
when  nitrous  air,  got  by  acting  on  copper  with  nitrous 
acid,  and  now  called  nitrogen  dioxide,  was  exposed  to 
common  air  it  became  a  gas  or  fume  of  deep  red  colom-, 
readily  absorbable  by  water,  to  which  it  imparted  an 
acid  reaction.  The  fact  led  him  to  try  what  would  be 
the  effect  of  exposing  his  new  gas  or  spirit  to  the  same 
test.  He  put  one  measure  of  nitrous  air  to  one  measure 
of  the  new  air,  and  found  not  only  that  the  mixture  of 
the  two  gases  was  freely  absorbed  by  the  water,  but 
that  the  red  fumes  were  produced  just  in  the  same  way 
as  when  the  nitrous  air  was  mixed  with  atmospheric  air, 
after  which  he  had  no  doubt  that  the  air  from  mercurius 
calcinatus  was  fit  for  respiration,  and  had  all  the  other 
properties  of  genuine  common  air. 

The  line  of  experiment  carried  so  far  must  needs  lead 
to  something  more  of  a  vital  character.  Would  the 
newly- discovered  air,  in  which  a  taper  would  burn  so 
brightly,  support  also  the  animal  fire? 
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On  the  8th  of  March,  1775,  a  living  mouse  was  put 
into  a  glass  vessel  containing  two  ounce  measures  of  the 
air  from  mercurius  calcinatus.  Had  common  air  been 
used,  a  full-grown  mouse,  as  this  was,  would  have  lived  in 
it  about  a  quarter  of  an  hour.  In  this  air  "  my  mouse," 
says  Priestley,  "lived  a  full  half-hour,  and  though  it  was 
taken  out  seemingly  dead,  it  appeared  to  have  been  only 
exceedingly  chilled,  for  upon  being  held  to  the  fire  it 
presently  revived,  and  appeared  not  to  have  received  any 
harm  from  the  experiment."  Later  on  another  mouse 
was  subjected  to  the  same  experiment,  and  lived  in  the 
gas  for  three-quarters  of  an  hour. 

This  was  the  discovery  of  vital  air,  a  discovery  of 
first  rank  in  science,  and  truly  vital  in  its  import.  That 
it  was  enveloped  at  first  in  a  web  of  what  now  appear 
to  be  childish  difficulties  was  no  more  than  might  have 
been  expected,  for  nitrogen  had  still  to  be  separated 
as  a  constituent  part  of  the  common  atmosphere  ;  but 
the  discovery  of  vital  air  led  the  way  to  this  separation, 
and  "the  nitro- aerial  spirit"  of  John  Mayow  was 
revealed  practically  to  mankind. 

MEDICAL    AND    HYGIENIC    DISCOVERIES. 

As  a  gift  to  physiological  medicine  we  may  look  upon 
this  discovery  of  Priestley  as  immortal.  But  one  or  two 
more  discoveries,  each  of  which  would  alone  have  made 
any  man  famous  in  science,  require  our  regard. 

The  introduction  by  him  of.  the  pneumatic  method  of 
investigation  constituted  in  itself  an  event  in  the  history 
of  scientific  research.  To  this  must  be  added  the  dis- 
covery of  nitrous  oxide  gas,  from  which,  under  the 
genius  of  Humphry  Davy,  the  grand  development  of 
modern  anaesthesia  afterwards  took  root.  To  these  must 
also  be  added  the  plan  of  charging  water  with  gases  and 
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the  entire  introduction  of  effervescing  medicines  and 
aerated  waters. 

And  yet  another  revelation,  not  precisely  medical,  yet 
distinctly  hygienic  in  its  bearings,  comes  to  us  from  his 
masterly  mind.  I  refer  to  the  discovery  of  that  inter- 
change of  gases  which  takes  place  between  animals  and 
plants.  He  detected  that  plants  by  their  leaves  absorb 
or  take  up  the  fixed  air  or  carbonic  acid  which  is  evolved 
from  the  slow-burning  bodies  of  living  animals,  or  of 
quick-burning  dead  substances  like  coal;  that  they 
decompose  this  fixed  air,  utilize  the  carbonaceous  part 
of  it,  and  give  back  the  vital  air  to  the  animal  world. 
Plants,  therefore,  he  argued,  are  the  grand  purifiers  of 
the  air  and  maintainors  of  the  balance  of  life  between 
the  animal  and  vegetable  kingdoms. 

Other  works  of  science  contributed  by  Joseph  Priestley 
to  science,  his  labours  on  electricity,  on  vision,  and  on 
colours,  I  have  not  space  here  to  describe.  Neither 
have  I  the  opportunity  of  so  much  as  touching  on  his 
wonderful  theological  works,  which,  in  the  presence 
of  his  scientific,  have  been  wofully  neglected.  It  is 
necessary  to  close  the  narrative  by  returning  to  the  life 
of  the  illustrious  scholar,  and  by  tracing  it  to  its  per- 
plexed, yet,  to  him,  *'born  of  a  happy  disposition,"  a^ 
he  says  of  himself,  happy  termination. 

RETDBN    TO    THE    MINISTEY. 

I  have  stated,  by  anticipation,  that  after  a  few  years — 
seven,  in  fact — Dr.  Priestley  left  Lord  Shelburne.  No- 
thing else  could  be  expected.  Eeflecting  afterwards  on 
the  time  he  spent  with  Lord  Shelburne  as  ''the  guest  of 
his  family,"  he  was  not,  he  could  truly  say,  "fascinated 
with  that  mode  of  life."  He  was  not  unhappy,  much 
less  so  than  those  who  were  born  to  the  state,  but  he 
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was  happier  when  he  got  back  to  a  sphere  where  there 
was  a  sufficient  motive  for  exertion  on  other  objects 
beyond  amusement,  more  happiness,  more  virtue, 
more  true  politeness,  and  less  necessity  for  disguising 
passions  and  feelings  which  must  be  concealed,  but 
not  without  an  effort  as  difficult  as  it  is  severe. 

For  some  time  before  leaving  Lord  Shelburne  Priestley 
found  that,  without  any  apparent  cause,  there  was  some 
dissatisfaction.  He  asked  the  Earl  if  he  had  any  fault 
to  find  with  him,- and  the  answer  was,  "JVoTze."  The 
simple  fact  was  that  the  great  man  became  tired  of  his 
guest,  and  so,  through  Dr.  Price,  he  offered  him  an 
establishment  in  Ireland,  which  was  of  course  declined; 
and  on  this  they  parted  amicably. 

From  Calne,  where  he  had  another  son,  named 
Henry,  born  to  him,  Priestley  returned  to  London  about 
the  latter  part  of  1778.  Here  he  found  many  friends, 
who  helped  him  generously  on  his  way.  Mr.  and  Mrs. 
Lindsey,  Mrs.  Rayner,  Mr.  Lee,  Dr.  Fothergiil,  Dr. 
Heberden,  the  Messrs.  Galton,  Mr.  Wedgwood,  and 
many  others  came  gladly  to  his  aid.  But  above  all  his 
other  friends,  as  related  to  science,  was  the  illustrious 
Benjamin  Franklin.  His  account  of  their  intimacy  is 
most  touching.  They  spent  together  the  last  day  of 
Franklin's  sojourn  on  English  soil. 

At  the  suggestion  of  his  brother-in-law,  Mr.  John  Wil- 
kinson, Dr.  Priestley,  about  the  year  1780,  settled  down 
in  Birmingham,  where  Mr.  Wilkinson  himself  resided. 
Here,  after  a  three  months'  stay,  he  joined  an  Inde- 
pendent minister,  Mr.  Blyth,  in  charge  of  one  of  the 
free  congregations  of  that  time,  a  position  which  was  in 
every  sense  congenial  to  him,  and  which  permitted  him 
to  pursue  his  scientific  enquiries  with  the  greatest  faci- 
lity amongst  such  friends  as  Boulton,  Erasmus  Darwin, 
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Withering,  and  the  immortal  James  Watt.  These 
philosophers  formed,  at  the  time  under  consideration,  a 
learned  society,  which  they  called  the  Lunar  Society, 
because  it  was  held  at  the  period  of  full  moon.  Watt's 
"  iron  horse  "  was  in  course  of  development,  and  was 
truly  in  the  womb  of  time,  but  it  was  not  old  enough 
to  work  a  locomotive,  so  the  friends,  who  lived  long 
distances  apart,  were  obliged  to  take  advantage  of  the 
full  moon  in  order  to  see  their  road  home  after  their 
meetings.  Once  in  my  life,  being  at  Leamington,  I 
had  the  honour  of  breakfasting  with  one  who  had  taken 
part  in  these  gatherings,  Mrs.  Galton,  the  daughter  of 
Dr.  Erasmus  Darwin.  She  recounted  to  me  her  vivid 
remembrance  of  a  Lunar  Society  meeting  at  her  father's 
house  at  Derby.  She  depicted  herself  as  a  young 
maiden  receiving  the  visitors  ;  she  remembered  her 
father  coming  up  the  garden  to  meet  them,  bearing 
a  rose ;  she  described  making  tea  for  them  before 
their  meeting  ;  and  she  also  remembered  seeing  them 
depart  after  supper,  and  hearing  a  friendly  altercation 
between  Priestley  and  Watt  as  to  who  should  drive 
the  horse  that  drew  the  gig  in  which  they  were  seated 
to  take  their  long  night  journey  homewards. 

DATS    OP    STOEM. 

Life  went  on  smoothly  with  our  philosopher  at 
Birmingham  until  1789,  when  the  question  about  the 
"Test  Act"  was  much  agitated  in  and  out  of  Parlia- 
ment. In  the  excitement  the  Dissenters  in  general, 
throughout  the  kingdom,  became  unpopular  with  the 
Court ;  and,  the  established  clergy  beibg  very  active 
and  bitter,  the  commotion  grew  hot  and  troublesome. 
The  temper  of  the  time  was  hard  on  the  plain-spoken  and 
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honest  Priestley.  Mr.  Madan,  a  clergyman  in  Birming- 
ham, preached  at  him,  and  on  the  occasion  of  the  cele- 
bration there  of  the  anniversary  of  the  French  Eevolution 
(July  14th,  1791)  by  some  of  his  friends,  but  with  which 
he,  Priestley,  had  very  little  to  do,  a  mob,  encouraged 
by  persons  in  power,  first  burned  the  meeting-house  in 
which  he  preached,  then  another  meeting-house  in  the 
town,  and  then  his  dwelling-house,  demolishing  his 
library,  apparatus,  and,  as  far  as  they  could,  everything 
belonging  to  him.  As  I  pen  these  lines  there  lies 
before  me  a  fine  engraving  of  this  disgraceful  scene  of 
desolation,  from  a  picture  once  in  the  possession  of 
Mr.  Joseph  Parker,  and  presented  to  me  by  the  great- 
grandchild of  Priestley,  my  good  friend  Madame 
Belloc,  nee  Bessie  Parkes,  poetess,  and  first  editor  of 
the  Englishivomaii' s  Journal.  The  picture,  Hogarthian 
in  its  treatment,  and  sketched  on  the  spot,  is  a  fearful 
scene  of  drunkenness,  ignorance,  bigotry,  and  misery. 

That  Priestley  himself  was  in  personal  danger  of  his 
life  is  stated  by  himself,  and  I  have  been  told  by  one 
who  recollected  the  events  perfectly  that  he  would 
certainly  have  been  killed  had  he  been  found  at  home 
when  the  mob  reached  his  house.  Fortunately  he 
was  from  home,  and,  according  to  my  informant,  was 
saved  by  mounting  a  horse  and  riding  on  the  road 
towards  Worcester,  the  fact  of  his  being  on  horseback, 
and  some  slight  disguise,  preventing  him  from  recog- 
nition until  he  was  out  of  danger.  He  returned  to 
Birmingham  no  more  to  live,  but  removed  to  London 
as  the  safest  place  of  abode  until  greater  quiet  pre- 
vailed. In  London  he  was  received  by  Mr.  William 
Vaughan,  and  was  soon  afterwards  invited  by  Dr. 
Price's  congregation,  at  Hackney,  to  succeed,  as  their 
minister,  that  eminent  man,  who  had  recently  died; 
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a  charge  he  accepted,  together  with  another  of  a  pro- 
fessorial kind  in  New  College. 

Good  and  true  friends  stood  by  Priestley  at  Hackney, 
and  he  had  no  wants  that  were  not  suppHed.  But  in 
what  were  called  the  higher  circles  he  was,  as  we 
should  say  in  these  days,  a  boycotted  individual.  Even 
the  Fellows  of  the  Eoyal  Society,  Ti  society  he  had  so 
largely  honoured  by  his  labours,  ''  shunned "  him,  so 
that  at  length  he  was  obKged  to  withdraw  himself 
from  them.  It  added  to  his  misfortunes  that  when 
the  National  Convention  of  France  was  formed  he  was 
invited,  by  many  departments,  to  be  a  member  of  it, 
the  honour  of  which  he  declined,  but  the  mischief  of 
which  remained,  his  name  being  combined  with  that 
of  Mr.  Thomas  Paine,  who  not  only  was  invited,  but 
who  accepted  the  position,  and  but  for  the  providential 
oversight  of  a  gaoler,  would  have  lost  his  head  as 
the  result.  To  what  extent  the  antagonistic  feeling 
influenced  some  of  the  persecutors  of  our  scholar  is 
shown  by  a  doggrel  which  I  once  met  with : — 

"  All  infidels  and  Jacobites 

With  old  Tom  Paine  may  go, 
Along  with  Dr.  Priestley, 
To  Beelzebub  below." 

It  is  too  painful  to  read  the  narrative  Priestley  has 
left  us  of  the  persecution  to  which  he  continued  to  be 
subjected.  At  the  assizes  at  Warwick  he  was  shame- 
fully used.  His  eldest  son,  in  business  at  Manchester, 
was  forced  out  of  partnership  because  of  him.  His 
neighbours  in  Clapton,  where  he  had  taken  a  house  and 
started  a  laboratory,  were  seized  with  alarm  lest  his 
house  should  again  be  burned  down;  and  he  was 
burned  in  effigy.     The  Government  would  afford  him 
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no  protection,  and  Mr.  Burke  had  the  mean  audacity 
to  declare  of  him  in  the  House  of  Commons  that  he 
was  made  a  citizen  of  France  on  account  of  his  de- 
clared hostility  to  the  Constitution  of  this  country,  a 
statement  Burke  had  "neither  the  ability  to  maintain 
nor  the  virtue  to  retract." 

At  length,  under  these  persistent  and  cruel  injuries 
and  insults,  only  one  remaining  course  was  left  open 
to  this  illustrious  discoverer  and  benefactor  of  our 
country.  Surely  no  darker  blot  stains  our  annals  than 
the  treatment  of  one  of  England's  truest,  noblest, 
most  patient,  and  most  faithful  children  of  light. 

IN    EXILE    AND   DEATH. 

The  sons  of  Priestley,  finding  no  rest  in  their  own 
country,  sailed  for  America,  and  in  the  little  settlement 
of  Northumberland  in  Pennsylvania,  at  the  head  of  the 
Susquehanna  river,  found  a  new  home  for  their  father 
and  mother,  to  which  both  retired,  and  from  which,  on 
March  24th,  in  the  sixty-second  year  of  his  age,  our 
still  happy  philosopher  completed  a  sketch  of  his  event- 
ful life.  He  left  England  on  April  8th,  1794,  and 
arrived  at  New  York  on  June  4th.  Eeceived  very 
kindly  at  New  York,  he  passed  to  Philadelphia,  where 
he  was  presented  with  an  address  from  the  American 
Philosophical  Society j  and  was  unanimously  chosen 
Professor  of  Chemistry  of  the  University  of  Philadel- 
phia, a  post  he  felt  he  could  not  accept.  In  the  middle 
of  July  he  reached  Northumberland,  with  a  fixed 
determination  to  move  no  more.  Here,  therefore,  a 
house  was  built  for  him  with  a  laboratory,  and  here  he 
continued  his  favourite  studies  in  theology  and  his 
experiments  in  the  field  of  science.  In  the  morning  he 
rose  with  the  sun,  lighted  his  own  fire,  and  with  slight 
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interruptions  for  meals  continued  steadily  at  his  work 
for  a  full  period  of  six  hours.  The  work  finished,  he 
rambled  into  the  surrounding  beautiful  country,  all  new 
and  varied  to  him,  and,  refreshed  with  the  exercise, 
returned  home  ready  to  play  with  his  grandchildren,  or 
take  part  in  some  friendly  game  of  chess  or  cards  with 
his  beloved  wife  or  friends,  until  bedtime,  an  early 
hour  with  him.  He  was  a  good  sleeper,  "  falling  asleep 
as  soon  as  he  became  warm,"  and  waking  early  next 
morning  was  ready  to  go  through  a  day  of  work  or  care 
with  any  one  of  his  compeers.  Like  Walter  Ealeigh, 
he  was  very  fond  of  the  garden,  and,  like  most  great 
men,  he  loved  music,  although,  as  a  performer,  he  never 
got  beyond  the  flute  of  which  we  have  heard,  and  not 
far  even  on  that  despised  instrument. 

The  life  of  Joseph  Priestley  was  all  gentleness.  His 
face,  as  seen  in  the  portrait, — for  the  copy  of  which  I  am 
indebted  to  one  of  his  honoured  name  and  family,  my 
old  friend  Dr.  W.  Overend  Priestley, — shows  this  fact 
better  than  any  one  can  tell  it ;  so  also  does  his 
correspondence.  A  letter,  lent  also  by  my  friend,  from 
which  the  autograph  at.  the  foot  of  the  portrait  is  en- 
graved, tells  the  same  story ;  it  is  to  his  sister  about  a 
relative  who  required  aid,  a  letter  graceful  and  tender, 
the  very  beauty  of  holiness.  His  address  on  leaving 
England  is  in  similar  tone,  but  loftier  and  more  refined. 
In  fact,  there  is  only  one  passage  in  the  history  of  all 
humanity  that,  in  my  opinion,  approaches  it,  which 
passage  I  must  leave  the  reader  to  divine,  lest  I  may 
be  thought  irreverent  in  simile. 

In  the  early  part  of  the  year  1803  Joseph  Priestley, 
failing  in  vital  power,  began,  for  the  first  time  in  his 
life,  to  give  up  his  usual  occupations.  Towards  the  end 
of  January  he  lost,  for  a  moment,  the  power  of  speech, 
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but  ''never  felt  more  pleasantly  in  all  his  life."  He 
continued  to  fail,  and  was  quite  conscious  of  the  fact. 
A  friend  calling  on  him  he  observed,  "  You  see,  sir,  I 
am  still  living."  "You  will  always  live,"  replied  the 
friend.  "Yes,"  he  responded,  "I  believe  I  shall,  and 
we  shall  all  meet  again  in  another  and  a  better  world." 
On  Sunday  evening,  February  5th,  he  had  his  grand- 
children by  his  bedside,  wished  them  good-night,  and 
told  them  he  was  going  to  sleep  as  they  were,  for  death 
was  only  a  long  sleep.  At  four  in  the  morning  of  the 
6th  February  he  called  his  son  Joseph,  took  from  him 
some  refreshment,  and  then,  reposing  until  ten  o'clock, 
got  him  and  Mr.  Cooper  to  bring  three  publications 
which  they  had  looked  out  for  him.  On  these  he 
dictated  alterations,  and,  when  the  task  was  over, 
and  the  new  matter  was  read,  he  said,  "  That  is  right, 
I  have  now  done."  About  an  hour  after,  at  his  re- 
quest, he  was  moved  from  his  bed  to  a  cot,  and  ten 
minutes  later  ceased  to  breathe,  so  easily,  that  his  son 
and  his  son's  wife  did  not  know  he  was  dead.  "  He 
had  put  his  hand  to  his  face,  which  prevented  them 
observing  it." 

My  good  friend,  the  late  Mrs.  Joseph  Parkes,  grand- 
daughter of  Joseph  Priestley,  who  often  conversed  with 
me  about  him,  who  knowing  my  deep  interest  in  his 
life  and  work  was  neveK  wearied  in  answering  my 
inquiries,  and  who  supplied  me  with  much  information 
that  has  been  of  service  in  writing  this  short  history, 
was  one  of  the  children  to  whom  the  illustrious  man 
said  the  last  good-night.  She  was  then  six  years  of 
age,  and  she  told  me  that  on  the  morning  of  his  death, 
knowing  nothing  of  the  great  event,  she  took  her  stool 
and  her  book,  and  going  to  the  side  of  the  cot  on  which 
he  lay,  sat  down  to  read,  thinking,  from  the  placidity 
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of  his  features,  that  he  was  simply  in  a  gentle  and 
natural  sleep.  She  sat  there,  reading  her  lesson,  as 
she  had  often  done,  in  perfect  happiness  ;  when,  to  her 
surprise,  her  parents,  finding  her  and  gently  removing 
her,  explained  to  her  what  she  could  not  at  first  believe 
or  realize.  Perchance  it  was  the  recognition  of  this  or 
some  similar  scene  that  led  another  friend  of  the  past, 
the  late  Sir  John  Bo  wring,  to  write  the  best  verse  of 
one  of  his  exquisite  hymns,  which  so  fitly  closes  my 
present  theme  : — 

'*  So  through  the  ocean-tide  of  years, 
The  memory  of  the  just  appears  ; 
So  through  the  tempest  and  the  gloom, 
The  good  man's  virtues  light  the  tomb." 


THE  VITAL  PB0FEBTIE8  OF  CABBONIC 

ACID* 


S  the  short  paper  I  am  about  to  read  on  the 
vital  action  of  carbonic  acid,  or,  in  other 
words,  the  direct  action  of  carbonic  acid  in 
the  vital  processes,  might  seem  to  present 
to  the  physiologists  of  this  Section  what  may  appear 
contradictory  to  previous  views  and  opinions  on  the 
subject,  I  must  preface  by  saying  that  no  one  present 
is  more  conversant  with  this  apparent  contradiction 
than  myself,  and  that  nothing  less  than  fair  and 
irresistible  evidence,  derivable  from  experiment,  could 
have  led  me  to  the  new  conclusions  at  which  I 
have  arrived,  and  which  I  am  now  about  to  bring 
forward.  We  are,  however,  all  obedient  to  experiment 
here.  Experiment  is  not  only  our  guide,  it  is  our 
master ;  and  we  are  bound  never  to  hesitate  in  correct- 
ing opinions  of  the  past,  whatever  may  be  their 
authority,  if  new  experimental  research  suggests  the 
correction.  For  even  when  the  basis  of  opinion  is 
itself  experimental,  new  experiment  may  lead  to  revi- 
sion of  that  which  preceded  it. 

Until    quite   a    late   period    I    have    accepted    the 

■*  A  paper  read  before  the  Physiological  Section  of  the  British  Associa- 
tion/or the  Advancement  of  Science,  at  Liverpool,  September;  1870. 
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common  and  universal  views  in  respect  to  the  part 
played  by  carbonic  acid  in  living  animal  bodies ;  that 
is  to  say,  I  have  looked  upon  the  acid  as  an  excrete, 
a  result  of  animal  combustion,  and  a  product  that, 
being  effete  and  poisonous,  requires  to  be  eliminated 
from  the  body  so  soon  as  it  is  formed.  I  have  had 
no  notion  of  any  primary  or  secondary  duty  that  it 
might  perform,  nor  have  I  been  able  to  trace  out  an 
author  who  had  an  idea  of  that  kind,  save  in  regard 
to  the  original  idea,  which  may  be  followed  back  to 
Priestley,  that  the  world  of  plants  decomposes  the 
products  of  animal  combustion,  utilizing  the  carbon  of 
the  carbonic  acid,  and  giving  back  the  vital  air  or 
oxygen  for  the  animal  world  to  consume  as  food 
supplied  from  the  air. 

But  now  a  new  series  of  inferences  have  been 
drawn  by  me  from  experiment,  which  give,  if  they  be 
correct,  an  entirely  new  value  to  carbonic  acid,  and 
which,  without  interfering  with  the  established  fact 
that  it  may  become  a  poison, — as  indeed  oxygen  also 
may, — indicate  that  carbonic  acid  has  uses  which  are 
essentially  vital,  because  in  its  absence  the  phenomena 
of  life  could  not  be  effectively  carried  out. 

I  was  led  to  the  researches  about  to  be  described 
by  the  accidental  observation  of  the  effect  of  charging 
a  vegetable  infusion  with  the  gas  under  pressure.  I 
noticed  that  the  solution  so  treated  became  dense, 
ropy,  and  mucus-like ;  and,  following  up  the  hint  thus 
naturally  supplied,  I  began  to  expose  various  infusions 
to  the  gas,  and  afterwards  to  examine  the  products. 

The  plan  of  operation  was  of  the  very  simplest  kind. 
The  infusion  having  been  made,  was  put  into  a  strong 
bottle,  such  as  a  common  soda-water  bottle.  The  bottle 
was  then  placed  upright  into  a  water  bath  heated  to 
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100°  Fahr.,  so  as  to  bring  the  solution  it  contained 
to  the  same  temperatm-e  ;  and  when  all  was  arranged 
in  this  way,  the  carbonic  gas  was  forced  into  the 
bottle  in  a  manner  somewhat  similar  to  the  mode  of 
charging  an  aerated  water  with  the  gas. 

It  is  easy  in  using  the  gas  after  this  manner  to  put 
on  a  pressure  of  several  atmospheres  by  increasing 
the  pressure.  The  pressure  can  be  determined  by  a 
gauge  attached  to  the  escape-tube. 

The  change  which  takes  place,  after  a  time,  with 
some  infusions  under  this  process  is  very  curious. 
The  thin  solution  becomes  thick,  resembling  closely  the 
gum  which  exudes  through  the  bark  of  many  trees.  It 
pours  out  from  the  bottle,  when  the  cork  has  been  with- 
drawn, like  a  rope,  and  it  feels  glutinous  to  the  touch. 
If  a  portion  of  the  thick  substance  be  gently  dried 
down  it  can  be  brought  to  a  semi-solid  condition, 
which  varies  in  property  according  to  the  material 
from  which  the  infusion  was  originally  made. 

These  observations  were  exceedingly  interesting,  but 
I  reserve  them  in  order  that  I  may  pay  more  attention 
to  the  purely  physiological  aspects  of  the  study,  as 
most  appropriate  to  the  labours  of  this  Section  of 
the  Association. 

From  the  observation  of  the  effects  of  carbonic  acid 
on  vegetable  infusions  I  passed  to  study  it  experi- 
mentally on  solutions  of  albumen,  serum  of  blood, 
defibrinated  blood,  mucus  of  the  bronchial  surface, 
mucus  of  the  intestinal  surface,  salival  fluid,  bile,  and 
fluids  of  the  eyeball. 

The  mode  of  research  was,  practically,  the  same  as 
with  the  vegetable  infusions  whenever  fluids  in  quantity 
were  used.  When  a  fluid  could  only  be  obtained  in 
iimall  quantities,  as  in  the  case  of  the  bronchial  fluid, 
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the   process  was   modified  in  a  manner  that   will  be 
described  in  its  proper  place. 

I. 

A  portion  of  blood  drawn  from  the  neck  of  a  sheep, 
that  was  being  killed  in  the  slaughter-house  in  the 
usual  way,  was  set  aside  to  coagulate,  and  for  the  serum 
to  separate  from  the  clot.  When  the  separation  was 
complete,  ten  ounces  of  the  clear  serum  were  care- 
fully drawn  off  and  put  into  the  charging  bottle, 
as  described  above.  The  bottle  was  then  placed  in 
the  warm  bath,  so  as  to  raise  the  contents  to  an  even 
temperature  of  99°  Fahr.  A  charge  of  carbonic  acid 
was  now  forced  into  the  serum  up  to  a  pressure  of  five 
atmospheres,  and  the  bottle  was  then  firmly  corked. 
After  a  time  the  albumen  of  the  serum  began  to 
separate,  and  formed  a  distinct  and  thick  coagulum, 
which  was  partly  precipitated,  and  was  insoluble,  after 
removal  from  the  bottle,  by  heat ;  but  which  re- 
dissolved  in  ammonia  and  also  in  solution  of  the  fixed 
alkalies.  A  specimen  of  this  precipitated  albumen  is 
on  the  table. 

Another  specimen  of  blood  taken  from  the  same 
animal,  as  it  was  being  killed,  was  briskly  stirred  so 
as  to  separate  the  fibrine.  The  fibrine  was  then 
removed  from  the  mixture  of  serum  and  blood  cor- 
puscles— liquor  sanguinis — by  straining  through  a 
coarse  cloth. 

Eight  ounces  of  the  defibrinated  blood,  warmed  to 
99°  Fahr.,  were  put  into  an  ordinary  soda-water  bottle, 
and  charged  with  carbonic  acid  as  in  the  previous 
experiment.  Whilst  the  charge  was  being  made  it 
was  observed  that  the  resistance  to  the  entrance  of  the 
gas  into  the  fluid  was   entirely  different  to  what  had 
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occurred  when  the  serum  simply  was  under  pressure  ; 
in  fact,  there  was  so  much  absorption  of  the  gas  that 
there  seemed  to  be  no  resistance  at  all  until  as  much 
gas  had  been  introduced  as  represented  the  force 
required  to  get  an  introduction  of  three  atmospheres, 
after  which  sufficient  pressure  was  used  to  introduce 
the  same  measure  of  gas  as  was  used  for  the  serum. 

In  this  blood,  carefully  closed  up  for  three  days, 
there  was  no  separation  of  colloidal  substance,  and  no 
decomposition,  but  it  was  rendered  intensely  dark. 

After  these  two  fluids — one  of  serum,  the  other  of 
defibrinated  blood — had  been  in  contact  with  the  same 
measure  of  the  carbonic  gas  for  three  days,  they  were 
opened  for  examination.  On  removing  the  stopper 
from  the  bottle  containing  the  serum  there  was  the 
same  explosive  action  as  takes  place  when  a  bottle 
of  an  aerated  water  is  uncorked,  and  a  thick  colloidal 
mass  flowed  out,  similar  to  the  specimen  which  is 
on   the   table.     On   opening  the  stopper  of  bottle 

containing  the  defibrinated  blood  there  was  no  ex- 
plosive action  whatever,  but  on  pouring  the  dark  fluid 
blood  into  a  wide-mouthed  vessel  in  the  open  air,  a 
singular  phenomenon  took  place.  There  was  instant 
change  of  colour  from  dark  to  brilliant  red,  with 
escape  of  carbonic  acid  and  absorption  of  oxygen. 

This  experiment  is  so  striking  I  have  prepared 
some  defibrinated  blood,  charged  with  the  acid,  in 
order  to  illustrate  what  occurs.  I  will  remove  the 
stopper  from  the  bottle  containing  this  charged  blood, 
and  you  will  observe  there  is  no  noise  of  explosion ; 
but  the  moment  I  pour  the  dark  fluid  into  an  open 
flat  dish  the  change  to  a  bright  red,  actually  vermilion 
in  colour,  takes  place  with  such  instantaneousness.  it 
is  atmost  impossible  to  measure  the  time  of  change. 

VOL.    VI.  6 
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11. 

In  the  e^^periment  just  shown  there  was  no  evidence 
of  pressure  by  any  forcible  escape  of  gas  from  the  bottle 
when  it  was  opened.  But  here  is  the  same  kind  of 
experiment,  somewhat  modified  in  order  to  show  a 
different  result.  Here  is  a  bottle  quite  filled  with 
defibrinated  blood,  charged  as  before  with  carbonic 
acid.  Through  the  cork  of  the  bottle  a  piece  of 
strong  glass  tube  has  been  passed  to  the  bottom  of  the 
bottle,  the  mouth  of  the  tube  being  open  at  its  lower, 
closed  at  its  upper  end.  Through  the  cork  there  is 
also  passed  a  short  tube  closed  with  a  stop-cock. 
I  invert  the  bottle,  and  break  off  the  closed  end  of 
the  glass  tube  to  let  a  column  of  air  rise  to  the 
upper  surface  of  the  fluid,  and  then  I  open  the 
stop-cock  to  allow  for  escape  of  the  fluid  displaced  by 
the  entrance  of  the  column  of  air.  The  blood  flows 
out  of  the  pipe  of  the  tap  dark  in  colour,  to  become 
instantly  of  brightest  red  hue,  as  might  be  expected, 
so  soon  as  it  is  exposed  to  the  air.  When  I  have  half 
filled  the  bottle  with  air  I  turn  it  upright,  close  the 
tap,  and  shake  up  the  air  that  has  been  admitted  with 
the  blood.  Now  all  the  bk)od  is  made  of  red  colour 
through  its  mass,  and  with  such  an  escape  of  carbonic 
acid  that  the  cork  is  forced  out,  as  it  would  have  been 
if  the  fluid  had  consisted  of  water  or  of  serum. 

I  wait  at  this  point  to  explain  what  is  the  cause  of 
the  phenomena  observed  in  the  two  last  experiments. 
The  explanation  is  simple  to  the  last  degree  when  it  is 
studied.  Under  pressure  the  blood  corpuscles  condense 
the  carbonic  acid,  and,  in  the  absence  of  oxygen, 
hold  it  in  condensation.  But  so  soon  as  oxygen  is 
brought  into  contact  with  the  blood  there  is  disfjjace- 
ment  of  the  carbonic  acid,  by  catalysis,  and  absorption 
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of  oxygen.  That  is  my  explanation,  and  if  it  be  correct 
it  would  follow  that  the  vital  value  of  carbonic  acid 
is  as  important  as  oxygen  itself.  As  the  blood  is  burned 
in  the  body  the  carbonic  acid  formed  takes  some 
part  of  the  place  of  the  oxygen  until  the  corpuscles 
are  saturated ;  that  is  to  say,  until .  they  take  up  as 
much  of  the  gas  as  they  are  constituted  to  carry. 
Charged  in  this  manner,  they  reach  the  lungs  in  the 
proper  condition  to  take  up  oxygen  from  the  air,  in 
exchange  for  the  carbonic  acid  which  they  eliminate. 
This  explanation  suggests  that  in  the  process  of  life 
the  presence  of  carbonic  acid  is  actually  necessary  in 
order  that  the  blood  should  undergo  oxygenation. 

III. 

For  the  purpose  of  making  a  preliminary  test  into  the 
truth  of  this  last  supposition  I  have  carried  out  a  few 
other  experiments  which  admit  of  illustration. 

I  took  a  specimen  of  defibrinated  blood  that  had  been 
recently  drawn,  and  placed  it  under  the  air  pump  so 
as  to  extract  the  gases  which  were  loosely  held  in  it. 
I  then  divided  it  into  two  equal  parts  in  separate 
vessels,  warmed  each  to  blood  heat,  and  charged  one 
part  with  carbonic  acid  under  a  pressure  of  five  atmo- 
spheres. I  next  filled  two  ten-ounce  glass  globes  with 
pure  oxygen.  Into  one  of  these  globes,  so  filled,  I  poured 
four  fluid  ounces  of  the  blood  which  had  simply  been 
exhausted,  to  a  large  extent,  of  its  gases  ;  and  into  the 
other  the  same  quantity  of  the  blood  which  had  been 
charged  with  the  carbonic  acid.  The  globes  contain- 
ing the  two  specimens  of  blood  were  then  closed,  and 
their  contents  were  briskly  churned  with  the  oxygen. 
The  results  were  most  distinctive.  The  blood  charged 
with  the   carbonic  acid  became,  instantly,  of  bright 
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arterial  colour,  precisely  as  we  have  seen  in  the 
preceding  experiments ;  whilst  the  hlood  uncharged 
remained  virtually  unaffected,  notwithstanding  the 
most  vigorous  agitation  with  the  oxygen.  Here  are 
two  specimens  of  blood  that  have  been  treated  in  the 
manner  stated.  The  great  difference  in  colour  is  clearly 
manifest ;  moreover  the  stopper  of  the  globe  that  was 
charged  with  carbonic  acid  is  sustaining  much  pressure 
from  within,  whilst  the  stopper  of  the  other  is  under 
the  ordinary  pressure.  But  if  I  were  now  to  charge 
the  uncharged  blood  with  carbonic  acid,  through  the 
oxygen,  the  carbonic  acid,  under  pressure,  would  first 
combine  with  the  corpuscles,  and  then  the  oxygen 
would  displace  the  carbonic  acid.  The  actions  seem 
to  be  reciprocal,  as  if  carbonic  acid  in  venous  were  as 
essential  as  oxygen  is  in  arterial  blood. 

ly. 

Fresh  blood  flowing  from  an  ox  that  was  being 
slaughtered  in  the  ordinary  manner  was  caught  in  a 
vessel  containing  solution  of  soda  phosphate  in  order 
to  prevent  coagulation.  The  quantity  of  salt  was  in 
the  proportion  of  fifteen  grains  to  the  ounce  of  blood, 
and  by  it  the  blood  was  held  in  perfect  solution.  A 
portion  of  this  blood  was  charged  with  carbonic  acid 
under  pressure,  as  before,  at  a  temperature  of  99°  Fahr. 
It  underwent  very  rapid  coagulation,  and  made  a  firm 
clot  in  the  bottle  within  thirty  minutes.  A  remaining 
part  of  the  same  specimen  of  blood,  kept  at  99°  Fahr., 
continued  fluid  up  to  decomposition,  two  days  later. 

The  readiness  with  which  the  blood  held  fluid  by 
soda  phosphate  underwent  coagulation  in  the  presence 
of  carbonic  acid  was  a  surprise  to  me,  and  has,  I  think, 
an  important  bearing  on  the  coagulation  of  blood,  on 
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the  venous  side  of  the  circulation,  in  some  forms  of 
disease  ;  a  point  to  which  I  shall  briefly  call  attention 
in  the  concluding  sentences  of  this  communication. 

V. 

In  another  series  of  researches  I  tested  the  action  of 
carbonic  acid  on  some  of  the  secretions  of  the  body, 
and  specially  on  the  mucus  secretion  of  the  bronchial 
passages  and  throat.  Its  effect  on  these  secretions, 
under  slight  pressure  and  warmth,  is  to  produce 
modified  conditions  of  the  most  distinctive  character  in 
their  resemblances  to  what  are  seen  in  disease.  Thus 
the  clear  mucus  of  the  natural  bronchial  surface  can  be 
changed  into  the  frothy-like  secretion  of  a  loose  catarrh, 
or,  into  the  dense  stringy-like  secretion  of  chronic 
bronchitis,  or,  into  a  membranous  secretion  like  that 
which  forms  in  croup  and  diphtheria.  I  cannot  doubt, 
in  fact,  but  that  all  the  variations  of  the  bronchial 
and  pharyngeal  secretions  in  disease  are,  indirectly, 
due  to  the  action  on  them  of  carbonic  acid,  the  effect 
of  the  gas  being  to  solidify  these  exudatory  products. 
In  croup,  where,  from  the  constriction,  there  is  difficult 
expiration  and  excess  of  pressure,  this  action  of  the 
gas,  under  an  exalted  animal  temperature,  must  be 
exceedingly  determinate. 

There  are  many  bearings  of  this  subject  in  relation 
to  disease  which  might  be  legitimately  dwelt  on  in 
a  medical  assembly.  In  some  inflammatory  states 
there  is  a  deficiency  of  blood  corpuscles,  an  increase 
of  coagulable  colloidal  substance  in  the  venous  blood, 
elevation  of  temperature  and  excessive  formation  of 
carbonic  acid.  In  such  states  the  colloidal  part  of 
the   blood,  in  trembling    equilibrium,  is  ready  on  the 
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slightest  provocation  to  coagulate  or  even  separate  as 
a  coagnlum  in  the  right  side  of  the  heart  and  in  the 
large  veins.  Conditions  more  favourable  for  the  super- 
saturation  of  the  venous  blood  with  carbonic  acid,  or 
for  the  precipitation  of  fibrine  under  the  churning 
motion  of  the  heart,  could  not  exist,  and  I  suspect 
that  in  such  states  carbonic  acid  is  often  an  immediate 
determining  cause  of  death,  by  the  obstruction  of  the 
circulation  incident  to  its  coagulation. 

There  is  yet  another  topic,  connected  with  the 
suggestion  of  the  absorption  of  carbonic  acid  by  the 
red  corpuscles  of  the  blood,  which  calls  for  the  atten- 
tion of  physiologists.  We  have  hitherto  supposed  that 
the  carbonic  acid,  produced  by  eremacausis  in  the 
minute  circulation,  is  carried  along  the  venous  column 
of  blood,  partly  by  being  absorbed  in  the  water  of  the 
serum,  and  partly  by  being  held  in  temporary  combina- 
tion with  the  alkaline  bases.  It  has  always  been  a 
puzzle  to  me  how  to  account  for  the  fixation  of  the 
carbonic  acid  in  the  veins  by  the  two  methods  above- 
named,  without  the  risk  of  rupture  of  the  veins  from 
the  undue  pressure  of  a  gas,  the  quantity  of  which 
varies  considerably  under  different  conditions  of  heat, 
cold,  and  numerous  other  modifications.  I  once  spoke, 
on  this  point,  with  Dr.  Sharpey,  and  he  agreed  that 
the  difficulty  was  also,  to  his  mind,  extreme.  But  if 
my  new  reading  is  correct,  then  the  double  function 
of  the  red  corpuscles  accounts  for  everything.  The 
corpuscles  supplement  the  other  absorbing  influences ; 
equalize,  under  varjdng  states,  the  pressure  of  the  gas 
within  the  vessels  ;  and,  prevent  tensions  which,  with- 
out such  regulation,  would  be  a  constant  source  of 
danger  to  life. 


COTEMPOBABY   PBACTIGE    AND 
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'^  Every  physician  wUl  and  ought  to  make  observations  from  his  own  experience; 
but  he  will  be  able  to  make  a  better  judgment  and  juster  observations  by 
comparing  what  he  reads  and  what  he  sees  together." — Friend. 


"the  principles  of  cancer  and  tumour 
formation:' 

(by     W.     ROGER    WILLIAMS,     F.R.C.S.) 

•  N  the  opening  passages  of  this  work  (John 
Bale  &  Sons)  the  author,  in  speaking  of 
evolution,  observes  :  "It  is  astonishing  what 
relatively  long  periods  often  elapse  before  the 
significance  of  such  discoveries  is  appreciated.  The 
vis  inerticB  opposed  to  all  progress  is  enormous."  Mr. 
Williams  is  a  comparatively  young  author,  but  he  has 
soon  found  out  the  most  solemn  of  all  truths  that  appear 
to  the  eyes  of  men  who  see  farther  and  better  than 
their  fellows.  I  was  reading  lately,  before  going  to 
sleep,  John  Mason  Good's  Translation  of  Lucretius. 
I  took  up  the  book  to  taste  Mason  Good  once  more  as 
a  poet,  and  having  tasted  to  my  liking,  I  got  deeply 
interested,  again,  in  the  poem  as  a  reflex  of  the  mind 
of  Lucretius  himself.  Then  it  struck  me,  as  it  seems 
to  have  struck  Mr.  Williams,  that  the  vis  inertia 
opposed  to  all  progress  is  immense.     Immense  indeed  I 
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for  there  are  progresses  in  Lucretius  which,  after  a 
lapse  of  two  thousand  years,  have,  owing  to  the  vis 
inerticB  of  the  human  mind,  never  been  developed  yet. 
But  then,  what  is  the  period  of  two  thousand  years 
after  all  ?  Some  sixty  generations  of  men  ;  a  bagatelle 
in  the  life  of  the  mind  of  man  universal.  Mr.  Roger 
Williams  will  be  sixty  times  more  fortunate  than 
Lucretius  if  he  lives  to  see  his  views  accepted  by  a 
fairly  representative  portion  of  his  own  generation. 
Poets  in  science — who  after  all  are  the  true  leaders — 
must  of  all  men  learn  to  wait. 

It  is  impossible  not  to  agree  with  Mr.  Williams  on 
many  other  points  in  his  introductory  remarks.  Em- 
piricism, he  says,  is  but  the  stepping-stone  to  real  know- 
ledge. Those  who  consider  "that  the  mere  heaping 
up  of  facts  constitutes  science  are  certainly  in  error." 
No  doubt ;  but  heaps  of  facts,  like  heaps  of  alkali 
waste,  although  merely  lost  and  decomposing  accumula- 
tions, constitute  largely  the  science  of  the  present 
hour.  Any  day-labourer  of  science  can  get  credit  for 
the  number  of  data  he  can  shovel  together.  But  let 
him  or  any  one  else  begin  to  construct  from  them,  and 
where  is  the  constructor  ?  He  would  be  accounted  a 
generalizer,  a  visionary,  a  man  out  of  the  ranks,  unless 
he  could  at  once  show  some  grand  result  which  every 
one  could  understand  by  simply  looking  at  it  and 
seeing  it,  without  any  special  knowledge  of  the  labour 
which  gave  it  birth.  Mr.  Williams  proclaims  the 
current  errors  boldly.  The  need  for  generalization  was, 
he  insists,  never  more  urgent  than  at  present,  '^  when 
innumerable  guileless  investigators,  tempted  by  the 
facilities  afforded  by  improved  microscopes  and  the 
like,  threaten  to  stifle  the  truly  scientific  spirit  under 
masses  of  un-unified  facts." 
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These  views  are  introduced  into  the  author's  first 
chapter,  on  groioth,  in  which  chapter  he  endeavours 
to  distinguish,  by  a  series  of  arguments  derived  from 
facts,  and  by  "reflective  experience,"  as  MuUer  puts 
it,  the  essential  from  the  accidental  in  the  phenomena 
observed.  Under  this  head  of  growth,  he  strives  also 
to  show  how  plain  the  phenomena  of  growth  are, 
in  themselves,  distinct  from  and,  in  a  primary  sense, 
independent  of  the  more  obvious  phenomena  of  circula- 
tion, nervous  action,  respiration,  and  other  functions, 
which  in  the  higher  animals  are  the  ministering 
agencies  to  growth  in  organization,  but  are  not  essen- 
tially necessary  for  it  as  an  act  of  nature.  Life,  he 
reasons,  preceded  organization ;  whence  it  follows  that 
function — which  in  its  widest  sense  denotes  the  totahty 
of  all  vital  actions — in  all  cases  goes  before  structure, 
and  is  from  beginning  to  end  its  determining  cause. 

Life  and  the  totality  of  life,  function,  as  preceding 
organization,  as  preceding  matter  or  coeval  with  matter, 
life  as  an  independent  essence,  something  framing 
out  of  matter  an  organization  that  shall,  so  to  speak, 
play  for  definite  periods  in  definite  forms  into  its 
own  hands, — that  is  the  position  taken  up  by  Mr. 
Williams  in  treating  of  growth  of  living  forms.  The 
breath  of  life  is  not  an  air  infused  into  the  nostrils,  as 
into  a  shaped  system  made  first  into  form  like  a  steam 
engine,  and  ready  to  go  so  soon  as  the  air  has  access  to 
the  furnace,  but  a  something  by  and  through  which  the 
thing  constructed  is  constructed  out  of  life,  begotten, 
as  the  theologians  would  say,  begotten,  not  made,  life  of 
life,  and  evolving  and  revolving  out  of  life  into  death, 
and  out  of  death  into  life,  in  all  forms  alike,  from  a 
microscopic  organic  cell,  to  a  man,  a  planet,  a  sun. 
Surely  science  has  her  mysteries ! 
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Mr.  Williams'  mystery  commences  with  that  micro- 
scopic organic  cell  which  the  much-forgotten  Scheilden 
first  exposed  to  the  wonder  of  the  world,  as  a  living 
thing  and  a  living  power  in  combination.  He  traces 
the  cell  through  its  process  of  growth,  and  if  he  could 
but  have  written  every  word  in  his  own  clear  EngHsh, 
unencumbered  with  the  bastard  Greek  and  scientific 
slang  terms  which  he  was  all  but  obliged  to  pick  up 
from  his  predecessors,  he  would  have  contributed  a 
chapter  of  philosophy  in  medicine  which  everyone 
could  have  understood,  and  by  which  everyone  who 
read  would  have  been  instructed.  In  the  face  of  these 
difficulties  of  terms  and  names  the  first  chapter  is  of 
extreme  interest,  and  the  manner  in  which  the  inde- 
pendent or  primary  manifestation  of  life  is  described, 
the  way  in  which  the  vital  characters  of  the  germ  and 
the  sperm  are  differentiated  and  at  the  same  time  com- 
pared, is  as  skilfully  done  as  such  a  difficult  task  could 
be  done. 

From  the  subject  of  Growth  the  learned  author 
passes,  in  a  second  chapter,  to  Eeproduction,  then  to 
^'  Evolution  of  Vegetable  Neoplasms,"  an  essay  in  itself 
worthy  of  careful  study,  quite  apart  from  its  relation- 
ship to  what  follows  in  the  next  section,  on  the 
^'  Evolution  of  Animal  Neoplasms."  In  a  last  chapter 
he  comes  to  matter  which  is  etiological,  and  brings 
into  a  much  clearer  light  than  is  often  vouchsafed  the 
all-important  question  of  the  heredity  of  cancer.  One 
portion  of  this  subject  is  put  so  well  it  deserves  to  be 
repeated  as  it  stands,  in  the  following  passage  : — "  The 
phenomena  of  heredity  are  essentially  dependent  on  the 
material  continuity  and  partial  identity  of  the  produc- 
ing and  produced  organisms.  If,  instead  of  a  succession 
of  individuals  thus  produced,  we  substitute  in  imagina- 
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tion  a  single  continuously  existing  individual,  we  shall 
at  once  see  the  relation  in  which  an  organism  stands 
to  the  rest  of  the  species,  and  how  the  succession  of  all 
living  things  is,  as  Goethe  says,  a  linked  chain.  Thus 
the  persistence  of  impressions — unconscious  memory — 
in  protoplasm  is  the  property  upon  which,  in  ultimate 
analysis,  the  phenomena  of  heredity  depend.  Hence 
every  living  thing  produces  new  ones  each  after  its 
kind." 

The  details  of  this  volume  readers  of  the  Asclepiad 
will  study  for  themselves.  There  may  be  differences  of 
opinion  whether  or  not  the  work  is  destined  to  rank  as 
one  of  the  highest  order,  ^^  primes  primarum,''  but  all 
will  agree  that  it  indicates  the  existence  amongst  us  of 
a  mind  of  singular  freshness  and  power ;  that  very  few 
could  be  found  who  could  have  written  such  a  book, 
and  not  one  who  could  have  written  it  better. 


THE   INCREASE  OF  CANCER  IN  ENGLAND. 

(ogle — HAVILAND — OWEN. ) 

HE   study  of  a  treatise   on  the  principles  of 


cancer  formation  leads  the  mind  by  a  long 
but  natural  step  to  the  question  why  the 
returns  of  the  Eegistrar-General  should  con- 
tinue to  show  so  steady  an  increase  of  cancer  in  these 
islands.  Dr.  Ogle's  hypothesis  in  respect  to  the  in- 
crease is,  that  an  improved  system  of  diagnosis  has 
something  to  do  with  the  record,  the  argument  being 
that  as  the  profession  of  medicine  knows  more  about 
the  diagnosis  of  malignant  disease,  it  makes  fuller 
returns.  Mr.  Alfred  Haviland,  in  the  comments  he  has 
made  on  his  own  remarkable  map  showing  the  distribu- 
tion of  cancer  in  England  and  Wales,  inclines  to  the 
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idea  that  certain  geological  influences  may  be  at  work 
as  disposing  influences.  He  maintains  that  there  is  no 
direct  ratio  between  the  mortality  of  cancer  and  the 
density  of  population.  He  seems  also  to  be  led  to  the 
inference  that  occupation,  apart  from  locality,  has  no 
decisive  action  ;  but  he  attaches  great  importance  to 
locality,  and  he  puts  it  aphoristically  that  *'  cancer 
does  not  thrive  on  high,  dry  soil,"  a  fact  which  his 
map  most  clearly  demonstrates.  On  the  other  hand,  he 
shows  that  cancer  does  thrive  in  the  vales  by  the  sides 
of  large  rivers  which  overflow  their  banks,  and  in  the 
neighbourhood  of  which  the  drifts  of  ages  of  washings 
from  the  inhabited  country  above  are  to  be  found.  He 
even  goes  so  far  as  to  question  the  heredity  of  the 
disease.  "  We  never  hear,"  he  says,  "  now  of  ague 
being  hereditary.  Father,  son,  and  grandson  have 
ague  one  generation  after  another  whilst  living  in  an 
ill-drained  fen  district ;  but  send  them  to  the  hills  and 
their  plague  disappears ;  so  it  may  be  with  the  mother, 
daughter,  and  granddaughter,  afflicted  in  their  turn 
with  cancer  of  the  breast  or  the  womb,  whilst  living 
from  generation  to  generation  under  the  same  climatic 
conditions,  on  the  same  geological  site,  and  on  the 
banks  of  the  same  river."  During  the  debate  recently 
carried  out  in  the  Pathological  Society,  on  the  action 
of  alcohol  on  the  animal  tissues  and  organs.  Dr.  Isam- 
bard  Owen,  bringing  forward  once  more  the  statistics  of 
the  "Collective  Committee  of  Investigation,"  suggested 
that  those  statistics  seemed  to  indicate  that  the  con- 
sumption of  alcoholic  liquors  seemed  to  check  malignant 
disease;  by  which  it  may  be  surmised,  by  some,  that 
the  increase  of  cancer  is  connected  with  the  progress 
of  total  abstinence  in  the  relation  of  cause  and  effect. 
Here,  then,  are  three  different  hypotheses  accounting 
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for  the  increase  of  cancer  in  England  and  Wales.  To 
Dr.  Ogle's  view  it  is  difficult  to  subscribe  on  clinical 
grounds.  Few  practitioners  could  indicate  from  direct 
knowledge  such  particular  improvements  in  tlie  dia- 
gnosis of  the  disease,  either  in  the  male  or  female 
subject,  as  would  lead  to  a  change  of  figures  like  that 
which  has  been  described.  Cancer  is  not  a  disease 
specially  easy  of  diagnosis,  and  if  there  is  one  dis- 
ease more  than  another  towards  which  the  mind  of 
the  profession  is  keenly  and  nervously  directed,  not 
to-day  only,  but  for  generations  past,  it  is  this  disease. 
In  fact,  the  evidence  from  a  clinical  point  of  view  is 
rather  against  Dr.  Ogle's  view  than  for  it.  I  should 
say  that  whatever  improvement  has  been  made  in 
diagnosis  has  been  rather  towards  negativing  the  pre- 
sence of  cancer  in  doubtful  cases,  than  of  creating 
anxiety  respecting  it  by  too  absolute  an  affirmative. 
Mr.  Haviland's  views  deserve  more  confidence  ;  and, 
resting  as  they  do  on  a  most  laborious  research,  they  call 
for  earnest  consideration.  I  should  not,  at  this  moment, 
be  prepared  to  go  so  far  as  he  has  gone,  but  a  full 
quarter  of  a  century  ago  I  was  struck  with  the  curious 
and  unmistakable  fact  that  the  locality  of  cancer  is  a 
prominent  feature  in  its  natural  history,  a  feature  to 
which  attention  was  drawn  in  the  papers  entitled  "  The 
Medical  History  of  England,''  and  which  deserves 
to  be  kept  in  mind.  It  is  very  probable  that  the 
effects  of  locality  are  often  confounded  with  heredity, 
but  there  is  no  necessity,  in  admitting  this,  to  affirm, 
therefore,  that  cancer  is  not  hereditary.  It  may  be 
both  local  and  hereditary.  Moreover,  locality  must 
have  some  relation  to  intensity,  since  there  are  some 
localities  where  the  disease  is  very  prevalent,  others 
where  it  is  scarcely  known.     In  India  cancer  is  very 
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rare  ;  in  Africa  it  is  as  rare.  In  Malta  it  is  so  uncom- 
mon that  out  of  a  total  of  over  thirty-two  thousand 
deaths,  in  the  civil  population,  from  1822  to  1834, 
it  was  not  once  mentioned  (Boudin).  In  the  map 
which  Haviland  has  produced,  showing  the  cancer 
fields  of  England,  the  lines  are  too  distinctly  drawn  to 
admit  of  a  doubt  of  the  influence  of  locality.  At  the 
same  time  it  is  difiicult  to  connect  the  present  increase 
of  the  disease  with  this  cause  exclusively.  It  would  be 
just  to  infer,  unless  a  direct  investigation  should  refute 
the  conclusion,  that  the  great  cancer  fields  have 
yielded  the  increased  number  of  cases,  in  theii*  due 
proportion  ;  but  some  other  influence  must  have  been 
at  work  in  those  fields  to  lead  up  to  the  striking  facts 
which  stare  us  in  the  face ;  yet  what  those  influences 
are  we  have  nothing  to  show  as  derived,  directly,  from 
them.  The  non-alcoholic  speculation  is  so  improbable 
that  but  for  the  readiness  with  which  it  is  sure  to 
be  swallowed  by  the  fanatics  of  ToxicopoHs,  it  really 
does  not  call  for  refutation.  I  may,  however,  saj^ 
about  it  that,  according  to  my  own  observation,  the 
evidence  lies  precisely  the  other  way.  Looking  back 
through  clinical  note-books  of  the  past  thirty  years, 
I  am  unable  to  find  them  clear,  at  any  one  time, 
fi'om  a  case  of  malignant  disease  :  that  is  to  say,  in  that 
time,  there  has  always  been  at  least  one  case  under 
observation.  Often  there  has  been  more  than  one  case 
at  the  same  time,  never  once  a  blank.  But  as  yet 
a  single  case  alone  has  occurred  in  the  person  of  an 
abstainer  from  alcoholic  drinks.  It  might  .be  urged 
that  this  is  due  to  the  circumstance  that  very  few  total 
abstainers  come  under  my  observation,  and  were  that 
so  the  argument  would  cease.  The  fact,  however,  is 
the  other  way.     For  more  than  half  the  period  noted 
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it  has  been  my  lot  to  become  acquainted  with  a  greater 
number  of  total  abstainers  than  most  physicians  of  my 
time.  I  have  moved  amongst  abstainers  in  all  parts 
of  Great  Britain  and  Ireland ;  I  have  had  the  honour 
of  being  associated  with  them  in  very  many  of 
their  movements  on  behalf  of  the  cause  they  have  so 
earnestly  espoused  ;  I  have  presided  for  several  years 
over  the  Medical  Temperance  Association,  which 
numbers  between  four  and  five  hundred  in  members 
and  associates  ;  and,  I  have  had  considerable  medical 
experience  of  the  abstaining  classes.  If,  therefore, 
they  by  their  abstinence  from  the  use  of  intoxi- 
cating drinks  had  rendered  themselves  more  than 
usually  liable  to  malignant  disease,  I  should  have 
been  one  of  the  most  likely  medical  men  to  have 
become  conversant  with  the  fact.  But,  as  already 
recorded,  I  have  only  once  had  a  case  of  malignant 
disease  under  my  care,  as  far  as  I  can  remember,  in  the 
person  of  any  one  belonging  to  the  temperance  body. 
What  is  more,  I  have  never  met,  incidentally,  with  a 
total  abstainer  affected  with  the  disease.  It  would  be 
as  wrong  to  suggest  from  this  experience  that  total 
abstainers  are  exempt  from  cancer,  as  it  would  be 
rash  to  state  that  they  are  specially  liable  to  it.  I 
merely  suggest  from  it  that  it  is  a  most  improbable 
inference  that  abstainers  are  more  liable  to  cancer  than 
the  rest  of  the  community.  To  this  I  may  also  add 
the  further  evidence  that  if  total  abstinence  were  a 
disposing  cause  of  malignant  disease,  animals  of  the 
lower  creation,  they  being  all  total  abstainers,  ought  to 
be  more  subject  to  the  disease  than  men  who  are  not 
abstainers,  a  position  no  one  could  for  one  moment 
sustain.  Lastly,  on  this  head,  were  this  speculation 
true,  cancer   ought    to   be   rampant   amongst   men    in 
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some   of  the    regions  of   the    earth    where  it  is  least 
known,  and  total  abstinence  most  known. 

If,  putting  aside  the  negative  arguments,  we  ask  for 
the  affirmative,  the  difficulties  remain.  Some,  speaking 
generally,  say  that  luxury  is  the  cause  of  the  increase 
of  cancer.  Is  it  so  ?  We  are  too  luxurious,  no  doubt, 
but  are  we  more  luxurious  than  the  men  of  the  past 
generation  ?  No  one  who  remembers  the  immediate 
past  would  admit  that  for  a  moment ;  for  taking  it  all 
in  all,  we  are  living  more  simply  than  we  were.  Ex- 
cluding luxury,  then,  what  of  a  social  cause  remains  ? 
One  thing,  and  probably  the  most  likely  thing, 
namely,  the  worry  of  competition,  worry  commencing 
early  in  life  and  continuing  through  the  whole  of  the 
prime  of  life.  This  means  exhaustion  of  nervous  con- 
trol over  nutritive  action,  as  good  a  cause  of  deranged 
nutrition  as  could  well  be  assigned.  The  check  to 
that  hypothesis  is  the  constantly  improving  death-rate 
and  the  increase  of  longevity,  but  the  check  is  not 
checkmate. 


OPER.E  PRETIUM  EST. 

(buzzard ERICHSEN — HIJTE — FENWICK.) 

BOOK  by  Dr.  Buzzard,  whether  it  be  of  great 
or  little  size,  is  always  welcome.  It  is  sure 
to  be  as  full  as  an  egg  of  useful  and  practical 
information,  and  the  little  volume  now  in 
hand,  on  **  Sonie  Forms  of  Paralysis  frorti  Peripheral 
Neuritis,  of  Gouty,  Alcoholic,  Diphtheritic,  and  other 
Origin  "  (  .  &  A.  Churchill),  is  a  most  excellent  study. 
The  pages  on  Alcoholic  Paralysis  (71-90)  are  admii-ably 
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written,  and  demand   respect    even    when   they  may 
excite  a  difference  of  opinion. 

A  compact  volume  on  the  "  Cremation  of  the  Dead, 
from  an  Esthetic,  Sanitary,  Beligious,  Historical, 
Medico-Legal,  and  Economical  Standpoint,''  by  Dr. 
Hugo  Erichsen,  with  an  introductory  note  by  Sir  T. 
Spencer  Wells  (Haynes  &  Co.,  Detroit),  is  the  most 
comprehensive  essay  that  has  yet  been  published  on 
the  subject.  The  author  is  strongly  in  favour  of 
cremation,  and  in  point  of  fact  looks  on  this  method 
of  disposal  of  the  dead  as  the  method  for  the  ultimate 
future,  all  the  world  over.  Like  most  enthusiasts,  Dr. 
Erichsen  rather  spoils  his  argument  by  insisting  too 
dogmatically  on  the  evils  and  dangers  of  earth-to- 
earth  burial.  But  on  the  whole  the  work  is  con- 
scientiously written,  and  the  history  is  very  correctly 
drawn.     The  illustrations  are  also  remarkably  good. 

A  mere  pamphlet  by  Samuel  D.  Hine,  reprinted 
from  the  Lancet,  and  consisting  of  eight  pages  only, 
on  the  subject  of  *'  Common  CramjJ,''  is  a  most  practical 
essay,  with  a  touch  of  original  quality  in  it  which 
deserves  recognition.  The  author  contends  "  that 
common  cramp  is  due  to  internal  pressure,  gastric, 
abdominal,  or  from  the  bladder;  also  to  cold."  In  a 
large  number  of  oases  the  pressure  is  produced  by  un- 
digested food,  and  the  treatment  is  a  brisk  purge.  My 
own  experience  would  fully  confirm  that  of  Mr.  Hine 
as  to  causation,  and  as  to  the  value  of  purgation. 

Mr.  E.  Hurry  Fenwick  publishes  a  most  interesting 
pamphlet  of  four  pages,  on  "  Clay  and  Wax  Modelling 
of  the  Living  Urinary  Bladder  under  Electric  Light.'* 
He  makes  a  mould  of  clay  like  the  inner  surface  of  the 
bladder,  and  then,  whilst  the  bladder  is  illuminated  by 
the  electric  light,  he  models  from  another  piece  of  clay 
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the  appearance  of  any  foreign  growth  which  may  he 
under  ohservation,  and  fixes  that  on  the  spot  in  the 
cast  of  the  hladder  corresponding  to  the  position  which 
the  morbid  growth  holds  in  the  bladder  itself.  He  thus 
retains  a  model  of  the  diseased  organ  that  can  be  dried 
and  kept  for  reference.  The  idea  is  excellent,  for  the 
art  of  modelling  organs  and  structures  of  the  body  is 
one  easily  acquired,  and  is  most  useful  for  demonstra- 
tion, in  teaching  either  pathology  or  physiology.  In 
continuing  his  researches  Mr.  Fenwick  would  find  it 
advantageous  to  use  Momford's  modelling  wax,  which 
moulds  as  nicely  as  clay,  can  be  obtained  in  different 
colours,  does  not  require  to  be  dried,  and  retains  its 
form  for  any  length  of  time. 
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ON  SUBGICAL  INTEBFEBENCE   IN  ACUTE 
INTESTINAL   0B8TBUCTI0N* 


In  this  paper  I  take  for  my  subject  a  question 

suggested    by   the   rather  painful  practical 

recollection  of  certain  acute  cases  of  disease 

which  have  left  a   doubt   on   my   mind   on 

one  particular  point  of  practice;    namely,  what  is  the 

proper  time  for  surgical  interference  in  acute  intestinal 

obstruction  ? 

To  put  this  question  in  the  clearest  form,  I  wish  to 
confine  it  to  a  very  restricted  class  of  cases,  but  not 
by  any  means  an  uncommon  class.  I  would  exclude 
chronic  cases  of  every  kind,  cases,  for  instance,  where 
long-continued  malignant  disease  is  the  cause  of 
obstruction;  I  would  exclude  hernia,  because  the 
canons  of  practice  regarding  the  right  time  for  opera- 
tion for  hernia  are  tolerably  clear ;  and  I  would  confine 
myself  to  those  conditions  in  which  a  patient  who  up 
to  a  recent  date  has  been  in  the  enjoyment  of  good 
health  suddenly  finds  himself  in  pain  in  the  abdomen, 
with  an  obstruction  of  the  intestinal  canal  which  is 
not  reheved  by  the  administration  of  a  purgative,  and 

*  Paper  read  before  the  Medical  Society  of  London  on  Monday, 
February  18th,  1889. 
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with  special  symptoms  indicating  a  mechanical  obstacle 
of  some  kind  so  high  up  in  the  canal  that  it  cannot 
be  reached  from  the  lower  bowel. 
Here  is  a  characteristic  example. 

A   TEST   CASE. 

I  was  called  to  meet  Mr.  G.  Buckston  Browne  in 
consultation  in  the  case  of  a  gentleman  who  had 
come  over  from  Ireland  on  business,  who  had  been 
enjoying  himself  seeing  some  sights,  of  London,  and 
who  went  to  bed  in  his  usual  health,  but  in  the 
course  of  the  night  woke  up  feeling  intense  abdominal 
pain,  with,  as  he  thought,  an  extreme  necessity  to 
pass  faeces,  but  with  an  entire  inabihty  to  obtain  the 
required  relief.  A  purgative  was  administered,  and  was 
repeated  without  effect.  Enemata  were  administered, 
and  were  repeated  without  effect.  A  long  exploratory 
tube  was  passed  along  the  bowel,  meeting  with  no  resist- 
ance, but  giving  no  relief.  There  was  no  rigor  and  there 
was  no  fever,  but  there  was  a  slight  yellowish  tinge  of 
the  skin  and  of  the  conjunctiva,  and  a  history  that 
eight  years  before  there  was  an  attack  of  jaundice 
followed  by  the  passage  of  a  gall-stone  by  the  bowels. 
There  had  also  been  some  ailment  of  the  urinary 
bladder,  for  which  Mr.  Browne  had  been  consulted,  but 
which  was  passing  away ;  and  as  this  was  disconnected 
with  the  present  subject  of  our  study  I  do  not  dwell 
upon  it. 

When  Mr.  Browne  and  I  met  in  consultation  we 
made,  more  than  once,  a  very  careful  examination  of 
the  abdomen  of  this  patient,  and  we  detected  the  fol- 
lowing. We  detected  in  the  line  of  the  transverse  colon 
a  fairly  well-defined  round  hard  substance,  which  under 
pressure  glided  away,  with  some  pain  caused  clearly 
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by  the  movement,  towards  tlie  cgecum ;  and,  taking  all 
the  symptoms  into  account,  our  diagnosis  was,  obstruc- 
tion from  the  presence  of  a  calculus,  probably  a  gall- 
stone in  the  colon.  In  my  note-book  I  wrote  down,  "  A 
gall-stone  in  the  colon,  on  which  the  intestine  is  con- 
tracting, giving  rise  to  the  cramps  and  the  severe 
pain.  The  stone  can  be  moved  by  external  pressure, 
but  only  in  a  direction  inclined  towards  the  caecum. 
The  colon  itself  is  empty,  and  the  sense  of  desire, 
on  the  part  of  the  patient,  to  pass  fasces  is  reflex,  from 
the  colon,  owing  to  the  presence  of  the  calculus." 

As  there  was  at  this  time  no  acute  vomiting, 
although  there  was  nausea  and,  occasionally,  a  slight 
ejection  of  odourless  stomachic  fluid,  with  eructation^ 
we  determined,  before  proceeding  to  any  more  decisive 
surgical  procedure,  to  administer  once  more  a  copious 
enema  of  oil,  delivered  from  a  tube  carried  as  far  as 
possible  into  the  colon.  There  was  no  difficulty  what- 
ever in  passing  the  elastic  tube  twenty  inches,  and 
soon  after  this  administration  a  fair-sized  calculus,  here 
shown,  passed  from  the  bowel,  from  which  time  onward 
the  hard  round  body  which  we  had  felt  ceased  to  be 
detected.  We  inferred  naturally  from  this  circumstance 
that  the  oflending  cause  was  removed,  and  we  were 
supported  in  the  same  view  by  the  facts  that  the  pain 
became  abated,  and  that  the  nausea  and  all  the  other 
symptoms  were  much  relieved. 

The  amendment  lasted  several  hours,  in  fact  during 
the  whole  of  one  day,  but  in  the  evening  of  the 
daj  the  pain  returned  with  acute  retching,  and  with 
vomiting  of  fluid  having,  distinctly,  a  faecal  odour. 
The  pain  was  of  the  same  character  as  before,  but 
there  was  no  evidence,  from  touch,  of  the  presence 
of  calculus  in  the  intestine.     Another  enema  of  the 
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same  kind  as  before  was  administered  last  thing  at 
night,  and  we  considered  that  if  that  did  not  give  relief 
it  would  be  necessary  to  make  an  exploratory  opening 
into  the  abdomen,  in  order  to  ascertain  if  other  calculi 
were  impacted  as  we  supposed  in  the  csecum  or  small 
intestine,  or  if  other  cause  of  obstruction  were  present 
admitting  of  removal. 

For  a  few  hours  after  the  administration  of  the  enema 
there  was  rehef  to  the  symptoms  of  pain,  but  with 
the  escape  of  the  injected  fluid  there  was  no  further 
escape  of  a  calculus.  We  now  determined  that  if  the 
acute  symptoms  returned  we  would  not  repeat  the 
injection;  but,  with  the  consent  of  the  patient  and 
his  friends,  proceed  at  once  to  operation.  Unfortu- 
nately in  the  early  morning  the  symptoms  returned 
suddenly,  with  such  acuteness  that  before  we  could 
meet  for  consultation  the  patient  was  in  a  state  of 
collapse,  which  terminated  almost  immediately  in 
death. 

At  the  post-mortem  made  on  the  following  day  we 
found  our  diagnosis  fully  confirmed.  We  performed 
the  autopsy  in  the  same  manner  as  we  might  have 
performed  the  operation,  and  immediately  on  intro- 
ducing the  hand  into  the  abdominal  cavity  through 
a  small  opening  in  the  abdominal  wall,  and  on  carrying 
the  hand  towards  the  caecum,  the  cause  of  the  acute 
symptoms  was  at  once  found  in  this  large  calculus, 
which  was  lodged  in  the  lower  part  of  the  small 
intestine,  about  four  inches  above  the  caecum.  It  was 
rather  firmly  lodged,  but  I  had  no  difficulty  in  moving 
it  from  its  position  into  the  caecum  and  into  the  great 
intestine,  and  I  am  quite  sure  it  might  easily  have 
been  carried  along  the  colon  into  the  rectum,  and  been 
removed    through    the  rectum  without    opening   the 


IN    ACUTE    INTESTINAL    OBSTBUCTION.  105 

intestine  at  any  part.  Two  other  much  smaller  calculi 
were  also  found  in  the  colon ;  they  are,  as  may  be  seen, 
rather  smaller  than  the  one  which  passed,  during  life, 
by  the  rectum  after  the  first  large  injection. 

The  intestines  were  empty  of  soHd  matter  through- 
out their  whole  course,  and  held  very  little  fluid,  and 
there  was  no  sign  of  an  inflammatory  character ;  but 
now  comes  a  most  important  fact  in  this  clinical 
record.  When  we  carried  our  examination  to  the 
upper  intestine,  we  found  that  at  the  juncture  of  the 
common  duct,  where  it  enters  into  the  duodenum,  there 
was  an  ulceration  with  an  old  adhesion  of  the  duode- 
num to  the  first  third  of  the  pancreas,  and  a  small 
circumscribed  abscess  extending,  somewhat  deeply,  into 
the  pancreas,  and  containing  purulent  fluid. 

Without  troubling  the  Society  with  the  details  of 
other  illustrative  cases  which  are  at  command,  I  make 
this  what  may  be  called  a  test  case  for  discussion. 
Here  is  an  example  in  which  the  point  of  practice 
now  before  us  stands  out  in  the  most  uncomplicated 
form  and  character.  The  diagnosis  as  to  the  cause 
of  intestinal  obstruction  was  as  correct  as  if  we  had 
seen  the  cause  by  sight.  The  operation  presented 
no  particular  difiiculties,  and  the  question  before  us 
is  : — Ought  the  operation  to  have  been  performed? 

It  will  be  remembered  that  having  correctly  diag- 
nosed the  presence  of  a  solid  body  in  the  colon,  we 
obtained  its  removal  by  the  use  of  a  large  injection, 
and  I  feel  satisfied  that  up  to  this  point  we  were  on 
safe  ground.  The  difiiculty  is  whether  we  did  right 
in  repeating  that  injection  instead  of  operating  at  once, 
— a  question  on  which  I  shall  be  most  anxious  to  hear 
the  opinion  of  the  Society.  The  post-mortem  showed 
that  by  operation  we  could  easily  have  removed  the 
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calculus ;  but  then  there  was  the  justifiable  hope  that  by 
repeating  the  less  extreme  mode  of  treatment  we  should 
get  the  same  repetition  of  a  good  result  without  the 
risk  of  operation,  which  expectation  was  worth  waiting 
for,  for  a  few  hours  at  least,  although  broken,  in  this 
instance,  by  the  sudden  collapse  and  rapid  death.  To 
the  question,  whether  we  should  have  saved  life  by 
operation,  the  reply  is  decisive  when  the  deeper  lying 
facts  are  before  us,  for  now  we  are  sure  that  the 
operation,  although  it  had  been  ever  so  successfully 
performed,  and  although  it  had  given  temporary  relief, 
could  not  have  done  more  in  the  presence  of  the  latent 
mischief  in  the  duodenum  and  the  pancreas,  of  which 
we  did  not  know  anything  whatsoever.  Altogether, 
partly  knowingly,  partly  unknowingly,  we  did  for  the 
best.  But,  after  all,  the  gi-and  problem  remains  for 
consideration,  namely,  the  construction  of  a  sound 
practical  canon  on  the  practical  point : — When  is  the 
right  time  to  operate  ? 

Some  will  say  there  should  be  no  such  canon,  and 
that  every  case  should  be  taken  on  its  own  merits. 
This  is  a  very  convenient  method;  but  it  is  not  a 
satisfactory  one,  to  my  mind.  It  is  a  proceeding  on 
which  the  laziest,  the  most  empirical,  the  most  incom- 
petent practice  can  be  defended,  and  it  does  not  suit 
my  book  at  all.  In  plain  words,  I  would  rather  make 
an  occasional  mistake  on  a  canon  which  the  combined 
knowledge  of  the  profession  had,  on  good  and  substan- 
tial evidence,  established  as  the  best  practice,  than  go 
accidentally  right  on  a  pretence  that  some  particular 
case  ought  to  be  treated  in  a  manner  subversive  of  the 
general  expression,  always  accepting  that  the  exception 
to  the  canon  did  not  carry  with  it  some  new  and  well- 
considered    method    of    treatment    which,    on    sound 
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foundations,    offered   an    improved    system    over    any 
that  had  gone  before. 

A    PROPOSED    RULE    OF    PRACTICE. 

These  cases  of  acute  obstruction  of  the  intestinal 
canal  are  so  serious,  and  afford  so  little  time  for  cal- 
culating for  and  waiting  for  chances,  they  are  of  all 
others  the  cases  on  which  there  should  be  a  common 
understanding  and  a  common  line  of  action.  I  would 
like,  and  I  am  sure  many  with  me  would  like,  to  get  a 
common  expression  of  opinion  amounting  to  a  rule  on 
the  subject,  and  with  this  feeling  I  am  now  about  to 
suggest,  briefly  and  with  much  respect,  a  rule  that 
may  lead  to  something  like  a  common  consent  and 
practice.  I  commence  by  asking,  Is  there  any  single 
symptom  which,  being  present,  says  at  once  and  impe- 
ratively, in  cases  of  acute  obstruction  of  the  intestinal 
canal,  now  is  the  time,  whatever  may  he  the  diagnosis 
of  cause,  now  is  the  time  to  operate  by  opening  the 
abdominal  cavity  and  endeavoming  directly  to  detect 
and  relieve  the  obstruction  ?  I  answer.  There  is 
such  a  symptom,  and  the  symptom  I  refer  to  is  that 
of  stercoraceous  vomiting.  Gradually  I  have  come 
to  the  conclusion  that,  every  detail  being  considered, 
the  first  sign  of  stercoraceous  vomiting  indicates  the 
moment  when  the  best  chance  for  the  patient,  in  the 
sum-total  of  instances,  lies  in  immediate  operation. 

Often,  the  first  time  that  we  see  danger  in  these  cases 
is  when  this  symptom  is  pronounced,  in  itself  a  strong 
argument  in  favour  of  operation,  because  in  all  cases 
a  dangerous  symptom  lives  by  what  it  feeds  on,  and 
is,  I  believe,  always  accumulative  in  its  bad  effects 
so  long  as  its  cause  remains  in  force. 
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Moreover,  in  looking  back  to  the  history  of  the  form 
of  disease  which  is  now  being  dealt  with,  I  fail  to  find 
in  the  hst  of  examples  that  have  come  under  my  own 
notice  during  a  long  career,  one  single  instance  in 
which  recovery  has  taken  place  after  the  appearance 
of  stercoraceous  vomiting  in  the  acute  form,  except  in 
one  instance  where  operation  was  carried  out.  This 
experience  is,  I  beUeve,  not  in  any  degree  exceptional. 

At  one  time  I  thought  that  the  risk  of  the  operation 
being  great,  it  ought  never  to  be  entertained  unless 
the  diagnosis  were  singularly  precise.  I  am  no  longer 
smitten  with  that  view.  I  am,  of  course,  less  and  less 
smitten  with  it  as,  day  by  day,  we  see  what  liberties 
can  be  taken  with  the  abdominal  cavity  by  the  surgeon. 
But  apart  even  from  this  latter  consideration,  great  as 
it  is,  the  argument  is  convincing  in  favom*  of  letting 
the  one  particular  symptom  named  be  the  turning- 
point  towards  surgical  interference. 

The  position  thus  taken  is  supported  by  all  that  I 
have  practically  witnessed  when  that  is  subjected  to 
analysis.  I  recall  three  cases  in  which  the  regret  that 
the  operation  was  omitted  or  delayed  is  as  fresh  on 
my  mind  as  it  was  at  the  moment  when  the  events 
occurred.  I  was  once  called  in  by  Dr.  Hubbard  to  a 
case  in  which  I  found  Mr.  Anthony  Todd  also  in  con- 
sultation. The  seat  of  obstruction  in  this  patient,  a 
young  man,  was  easily  detected  by  external  examina- 
tion ;  but  no  persuasion  of  ours  could  induce  the  patient 
to  submit  to  the  required  operative  procedure  until 
it  was  too  late.  Here  a  post-mortem  showed  that 
an  incision  three  inches  long  over  the  part  that  was 
felt  to  be  the  seat  of  the  obstruction  would  have  en- 
abled the  operator  to  have  given  the  readiest  and 
most    effective    rehef,    for  the   only  intestinal   lesion 
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present  was  a  simple  overfold  of  the  small  intestine, 
with  a  slight  adhesion,  and  without  any  involution. 
In  the  second  instance  a  mere  band  of  plastic  material 
that  could  have  been  reached  and  divided  with  the 
utmost  ease  was  allowed  to  sustain  obstruction,  from 
mere  hesitation  as  to  operation,  until  collapse  and  rapidly- 
falling  temperature  seemed  to  forbid  the  one  chance, 
and  good  chance,  of  saving  the  life.  In  the  third  case 
an  operation  was  performed  by  Dr.  Bantock  when, 
practically,  owing  to  extent  of  adhesions,  all  was  really 
hopeless ;  but  life  was  not  in  any  degree  endangered  by 
what  was  done.  I  believe,  on  the  contrary,  that  life 
was  somewhat  prolonged,  and  the  evidence  was  all  in 
favour  of  the  view  that  had  the  operation  been  carried 
out  a  few  days  sooner,  the  probabilities  of  recovery 
would  have  been  very  considerable. 

I  know  there  are  cases  where,  from  the  extreme 
obscurity  of  the  diagnosis,  there  is  hesitation,  even  by 
skilled  practitioners,  in  regard  to  the  propriety  of 
operation,  and  I  have  joined  in  the  hesitation.  The 
details  of  such  a  case,  in  which  I  was  consulted  by 
my  friend  Dr.  Piatt,  are  before  me.  The  patient 
was  a  child  nine  years  of  age,  and  the  obstruction 
lasted  from  June  4th  to  the  12th.  We  discussed 
the  question  of  operation  over  and  over  again,  and  we 
had  the  most  valued  opinions  of  the  late  Mr.  Curling 
and  of  Sir  Spencer  Wells,  whose  combined  judgments, 
with  our  own,  went  against  the  operation,  on  the  ground 
of  an  utter  obscurity  of  diagnosis  of  seat  and  cause  of 
obstruction.  The  patient  succumbed,  and  after  death  we 
found  a  series  of  complications  which  led  us  to  maintain 
the  correctness  of  our  views.  We  found  obstruction  in 
three  distinct  parts  of  the  canal,  a  peritoneal  hernia  of 
the  colon,  an  adhesion,  of  old  standing,  of  the  ileum  to 
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the  abdominal  wall,  and  above  that  again  a  constriction 
of  the  small  intestine  with  an  accumulation  of  hardened 
faeces  which  closed  the  passage,  and  distended  the 
intestine  at  that  point  almost  to  rupture.  My  com- 
mentary on  Dr.  Piatt's  report  in  this  instance  ran  as 
follows : — 

*'  The  existence  of  the  obstruction  in  the  ileum,  of 
which  we  had  no  knowledge,  unfortunately  prevented 
all  extension  of  rehef  to  the  small  intestines.  We 
thought  earnestly  over  the  propriety  of  making  an 
exploratory  incision  in  this  case,  and  discussed  the 
operation  from  every  point  of  view.  We  were  unanimous 
not  to  attempt  this  procedure,  and  we  can  scarcely 
imagine  now  that  it  would  have  been  attended  with 
success." 

That,  I  believe,  would  have  been  the  general  verdict 
at  the  period  when  these  remarks  were  penned,  thirteen 
years  ago ;  but  I  should  not  stand  by  it  now.     In  this 
case  we  had  a  duration  of  symptoms  lasting  eight  days, 
and   yet,    notwithstanding   the   number    of    points   of 
obstruction,    there    was    no    local    decomposition    or 
gangrene,  and  no  acute  local  inflammatory  lesion.     We 
did  not  operate  because,  as  we  said  to  each  other,  "  we 
are  in  the  dark."     My  argument  in  such  a  dilemma 
now  would  be,  because  ive  are  in  the  dark  let  us  let  in 
the  light.      By  this   act   more   harm   could  not  have 
occurred  than  did  occur,  for  our  patient  succumbed, 
and  I  am  sure  that  we  were,  one  and  all,  hopeless  as 
to  any  other  termination.     We  were  correct,  probably, 
in  waiting  for   faecal  vomitiug,  and  as  that   did  not 
commence  until  the  seventh  day,  we  had  ample  time 
for  trying  purgatives,  injections,  galvanism,  friction,  and 
many  other  measures ;  but  when  it  did  occm-  we  ought 
to  have  operated,  for  the  very  reason  that  the  fatal 
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warning  being  declared  we  could  not,  without  operation, 
detect  the  seats  of  the  mischief,  nor  give  mechanical 
relief. 

The  above  are  clinical  arguments  in  support  of  the 
proposition  advanced.  There  remains  a  physiological 
one  which  adds  its  weight,  and  to  which  I  can  scarcely 
attach  too  much  importance.  The  old  Spanish 
proverb, 

"  In  trouble  to  be  troubled 
Is  to  have  your  trouble  doubled," 

was  never  of  more  impressive  application  than  in  the 
class  of  cases  which  are  now  under  our  observation. 
This  second  trouble,  of  fsecal  vomiting,  is,  in  plain  words, 
an  organic  shock,  a  new  disease ;  a  symptom  truly,  but 
such  a  symptom,  that  it  is  in  itself,  if  there  were  nothing 
more,  a  disease,  in  its  acute  form,  of  a  character  formid- 
able enough  to  require  all  our  care.  Let  us  think  what 
it  means.  It  means  a  shock  to  the  stomach,  a 
persistent  irritation  of  the  pneumogastric,  with  a  series 
of  expulsive  muscular  movements  most  exhausting  to 
body  and  mind.  It  means  a  series  of  mechanical  strains 
which  aggravate  abdominal  pains,  of  all  pains  the 
most  depressing,  and  which  are  apt  to  intensify  the 
mechanical  mischief  connected  with  the  intestine.  It 
means  the  prevention  of  the  possibihty  of  supplying 
the  food,  properly  digested,  by  the  stomach.  Lastly, 
it  means  the  absorption, — if  there  be  any  absorption  at 
aU, — of  a  poison  from  the  stomach  into  the  blood  and 
nervous  centres,  so  that  the  patient  is  leffc  to  the 
alternative  either  of  starvation  or  of  being  fed  with 
a  food  rendered  toxic  by  admixture  of  a  substance 
foreign  to  digestion.  In  plain  words,  the  patient  must 
be  starved  or  poisoned,  or  starved  and  poisoned. 
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WHEN    IS    IT    TOO    LATE    TO    OPERATE  ? 

One  more  subject  calls,  I  think,  for  attention  before 
I  read  the  summary  with  which  this  paper  must  close. 
When  is  it  too  late  to  operate  ?  This  is  a  question 
on  which  there  is  the  greatest  reason  for  deliberation. 
We  generally  think  that  when  the  collapse  is  complete, 
when  the  patient  is  losing  consciousness,  and.  when 
the  temperature  is  falHng,  then  it  is  useless  to  interfere 
surgically.  But  here  is  a  clinical  fact  which  offers 
correction  to  this  rule.  When  I  was  in  practice  at 
Mortlake  I  was  summoned,  in  the  night,  to  see  a 
young  man  at  Wandsworth,  who  had  been  suffering 
from  obstruction  for  five  days.  There  had  been  faecal 
vomiting  for  several  hours,  and  the  patient  was  so  un- 
conscious that  he  did  not  afterwards  know  of  my  visit 
by  any  recollection  of  it,  or  of  anything  I  did  for 
him.  His  temperature  was  also  falling;  in  fact,  he 
was,  so  to  speak,  "  sinking  fast."  On  examining  the 
abdomen,  I  felt  what  seemed  to  me  to  be  fluctuation 
in  the  caecum,  with  a  decided  fulness  there.  I  was 
so  sure  there  was  fluid  that  without  more  ado  I 
plunged  in  my  lancet, — we  always  carried  lancets  in 
those  days, — and,  making  a  free  incision,  let  out  such 
a  volume  of  fluid  as  I  have  never  seen  escape  from 
a  hving  body  before  or  since,  except  in  tapping  for 
ascites ;  and  the  offensive  odour  from  this  fluid  literally 
saturated  the  house.  The  operation  here  was  con- 
fessedly a  bow  at  a  venture,  but  it  answered  in  the 
most  unexpected  and  satisfactory  way ;  for  signs  of 
recovery  from  general  collapse  commenced  immediately, 
a  large  escape  of  hard  faecal  matter  occurred,  and  so 
complete  a  recovery  took  place,  that  when  the  punc- 
ture into    the    caecum   healed    up,  as   it  did,  relief  of 
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the  bowels  occurred  in  the  natural  way,  and  the  patient 
lives,  I  believe,  to  the  present  time,  for  I  heard  of 
him  as  in  good  health  not  long  ago. 

From  this  experience  I  should  not  let  the  indications 
of  collapse  stand  in  the  way  of  operation  so  long  as 
there  was  a  fair  pulse  and  other  moderately  good 
indications  of  vitality.  But  I  should  add  to  the 
operation  one  more  and  modern  improvement  in 
practice ;  that,  namely,  of  washing  out  the  stomach 
of  all  faecal  fluid,  and  of  giving  a  charge  of  warm  fluid 
food  so  soon  as  the  organ  is  emptied  of  its  poisonous 
contents,  an  operation  that  is  now  extremely  simplified 
by  the  use  of  the  Atkins  pump,  a  specimen  of  which 
is  on  the  table. 


SUMMARY. 

I  now  proceed  to  submit  a  summary  of  this  paper 
and  its  argument,  in  order  to  facilitate  discussion  on 
the  subject  to  which  it  relates. 

1.  In  all  cases  of  acute  intestinal  obstruction  the 
use  of  minor  measures,  such  as  purgatives,  enemata, 
galvanic  irritation,  and  massage,  are,  when  judiciously 
used,  correct  up  to  the  point  of  the  appearance  of  one 
symptom,  namely,  vomiting  of  matter  of  a  distinctly 
faecal   character 

2.  So  soon  as  this  symptom  is  established  there 
should  be  no  hesitation  in  opening  the  abdomen  for 
the  exploration  of  the  obstruction  and  the  attempt 
at  removing  it. 

3.  Obscurity  of  diagnosis  in  regard  to  the  seat  and 
nature  of  the  obstruction  ought  not,  in  the  presence 
of  this    special   symptom,   to   prevent   the   resort    to 
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surgical  interference ;  and  for  the  following  plain 
reasons: — 

{a)  That  sometimes  what  is  inferred  to  be  a  com- 
plicated obstruction  turns  out  to  be  an  extremely 
simple  one. 

ih)  That  if  the  obstruction  be  complicate  it  may 
admit  of  being  relieved  without  any  further  serious 
danger  to  the  patient  than  would  accrue  from  omitting 
the  operation,  since  the  greater  the  difficulty  the  more 
urgent  is  the  demand  for  interference,  and  the  more 
certain  the  death  if  surgical  aid  be  not  afforded. 

DISCUSSION  AND   COMMENTARY. 

In  the  debate  which  followed  the  reading  of  the 
paper  recorded  above  three  Fellows  of  the  Medical 
Society,  Mr.  Thomas  Bryant,  Mr.  Edmund  Owen, 
and  Dr.  Routh  took  part. 

Mr.  Bryant  considered  that  a  distinction  ought  to 
be  drawn  between  cases  of  obstruction  and  cases 
of  strangulation  of  the  intestine,  accompanied  with 
congestion  from  interference  to  the  return  of  venous 
blood.  Cases  of  strangulation,  he  believed,  were 
attended  with  the  gravest  symptoms  of  pain  and 
vomiting,  and  with  them  there  ought  to  be  no  hesi- 
tation about  operation,  no  waiting  for  the  occurrence 
of  stercoraceous  vomiting.  He  included  in  the  forms 
of  acute  strangulation  external  and  internal  hernias, 
bands  surrounding  intestine,  and  involutions  of 
intestine. 

Mr.  Owen  expressed  the  view  that  my  paper  was 
imperfect,  because  it  did  not  include  obstructions 
occurring  in  the  upper  part  of  the  intestinal  canal.  He 
reasoned  that  when  the  seat  of  obstruction  was  in  the 
upper  part  of  the  canal  there  would  be  no  stercoraceous 
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vomiting,  and  that  to  wait  in  such  instances  for  that 
symptom  would  be  to  throw  away  the  chances  of 
success  from  operation. 

Dr.   Eouth  took  an  opposite  view   altogether.     He 
argued  in  favour  of  a  much  longer  trial  of  what  may 
be  called  resolvent  measures,  without  resort  to  opera- 
tion, than  I  had  proposed.     He  had  seen  in  the  course 
of  his  experience  recovery  from  intestinal  obstruction, 
in  its  acute  type,  where  no  operation  had  been  per- 
formed,  and  where    stercoraceous  vomiting  had   been 
a  marked  symptom.     He  maintained  that  I  had  not 
laid  sufficient  importance  on  the  use  of  antispasmodics 
and  sedatives,  Hke  belladonna,  opium,  and  chloroform. 
To  Mr.  Bryant  I  replied  that  I  could  perceive  no 
practical  difference  between  obstruction  and  strangula- 
tion ;  that  I  had  seen  quite  as  severe  diagnostic  signs 
in  cases  where  there  was  no  strangulation  as  in  cases 
where  strangulation  was  most  extreme  ;  and  that  in  the 
very  case  I  had  reported  there  had  indeed  been  very 
acute   symptoms.      But,  I  added,  if  in   any  case  Mr. 
Bryant  could  make  sure  that  strangulation  or  obstruc- 
tion, irremediable  under  ordinary  resolvent  measures, 
did   exist,   then   by  all  means   operate   at   once,    and 
never  think  of  waiting  for  the  occurrence  of  such  a 
dangerous  complication  as  stercoraceous  vomiting.     In 
that  view  we  were  one,  and  I  did  not  contend  with 
him  on  a  matter  so  commonsense.     My  contention  was 
different  to  that  altogether,  and  might  be  simply  stated 
as  follows.     In  the  past  twenty-four  hours  a  consider- 
able number  of  persons  have  died  from  acute  intestinal 
obstruction.     In  a  very  large  percentage  death  has  been 
preceded  by  the  symptom  of  stercoraceous  vomiting,  and 
if  we  could  investigate  every  case  we  should  find  in  a 
considerable  majority  of  the  cases  where  that  symptom 
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had  been  presented,  no  operation  had  been  attempted. 
It  is  reasonable  that  in  all  those  examples  the 
patients  should  have  had  the  chance  of  the  operation. 
It  might  be  that  in  some  instances  an  operation 
ought  to  have  been  carried  out  before  the  particular 
symptom  appeared ;  but  this  was  no  reason  whatever 
that  it  should  not  have  been  carried  out  in  those 
examples  in  which  it  had  appeared. 

To  Mr.  Owen  the  reply  was  that  the  class  of  cases  in 
which  obstruction  is  situated  in  the  upper  part  of  the 
intestinal  tube  were  left  out  of  the  paper  altogether, 
because  of  their  comparative  rarity,  and  because  they 
did  not  come  within  the  range  of  my  experience.  I 
had  not  the  facts  in  hand  at  the  time  for  answering  Mr. 
Owen  so  fully  as  I  might  have  done,  but  I  find  since, 
that  out  of  thirteen  cases  in  which  I  have  been  able  to 
verify,  by  immediate  observation,  either  before  or  after 
death — that  is  to  say,  either  by  operation  or  autopsy 
— the  precise  seat  of  the  obstruction,  it  was  situated  in 
the  lower  part  of  the  canal  in  every  instance.  It  is 
true  that  thirteen  cases  is  a  smaU  number,  but  then  it 
must  be  remembered  that  in  them  there  was  no  doubt 
about  diagnosis,  and  that  they  weTe  a  quota  only  of  a 
much  larger  series  of  instances,  in  which  the  uncon- 
firmed diagnosis  bore  a  similar  interpretation.  I  still 
believe,  therefore,  that  obstruction  in  the  upper  part 
of  the  canal  is  rare ;  but  if  it  be  more  common  than  I 
put  it,  that  fact  fails  to  touch  the  practical  inference, 
that  stercoraceous  vomiting,  when  it  does  take  place, 
is  a  direct  indication  that  the  time  for  operative 
procedure  has  arrived. 

The  reply  to  Dr.  Eouth  was,  that  when  the  particular 
symptom  which  calls  for  operation  appears,  when  the 
trouble  is  doubled,   and  when  the   stomach   is   being 
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made  to  receive  an  active  poison  from  the  bowels, 
then  the  time  for  the  administration  of  narcotics  and 
sedatives  has  passed,  and  proof  is  given  that  a  me- 
chanical obstacle  stops  the  way,  an  obstacle  which  can 
only  be  removed  by  mechanical  means.  While  there 
were  any  doubts  I  would  not  be  behind  my  friend  in 
using  sedative  measures;  and,  so  long  as  there  was 
any  just  reason  to  suppose  that  nothing  except  spasm 
was  the  cause  of  difficulty,  so  long  I  would  let  the  seda- 
tive plans  of  treatment  have  full  play.  But  no  longer. 
I  regretted  that  I  could  not  agree  with  my  friend  in 
the  view  that  recovery  may  take  place,  so  readily  as  he 
believes,  in  acute  cases  of  obstruction,  after  stercoraceous 
vomiting  has  set  in;  because,  for  my  own  part,  I  have 
never  known  such  a  result  except  when  operation  has 
brought  complete  relief,  as  in  the  instance  reported  in 
the  body  of  the  essay. 

POSTSCEIPT. 

One  point  of  practical  diagnosis  has  been  left  out  of 
this  communication  until  now,  but  it  ought  never  to 
be  forgotten,  as  specially  confirmatory  of  mechanical 
intestinal  obstruction.  I  refer  to  the  inabihty  of  the 
sufferer  to  find  relief  by  the  passage  of  flatus  jper  anum. 
This  inabihty  tells  a  great  deal.  It  indicates  that  the 
seat  of  obstruction  is  either  low  down  in  the  colon,  or 
above  the  colon  altogether ;  and,  specifically,  it  tells 
that  the  occlusion  is  so  perfect,  that  even  under  strong 
pressure  gases  will  not  pass  it,  a  mechanical  proof  of 
the  clearest  kind  that  nothing  less  than  mechanical 
means  will  give  relief. 
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CHAPTEE  II. 

PRODUCTS  OF  MORBID  ZYMOSIS  AS  CAUSES  OF  DISEASE. 
LACTIC  ACID  AND  RHEUMATIC  DISEASE. 


^^SHE  propositions  adduced  in  the  last  Asclepiad, 
in  regard  to  natural  and  perverted  animal 
zymosis,  rest  purely  on  the  theory  of  experi- 
ence, that  is  to  say,  on  observation  of  the 
phenomena  of  disease  and  of  the  relationships  which 
those  phenomena  hold  the  one  to  the  other.  If  they 
remained  there  without  any  further  support  they  might 
be  accepted  according  to  the  value  ordinarily  set  on 
such  theoretical  speculations.  They  have,  however, 
another  and  sounder  support — the  support  of  experi- 
mental evidence.  Giving  due  weight  to  the  supposition 
that  the  febrile  state  is  common  to  all  zymotic  fevers, 
and  that  the  continued  and  differential  phenomena 
of  specially  defined  fevers  are  due  to  the  development 
of  a  secondary  poison  resulting  from  a  special  aberra- 
tion of  the  natural  zymosis,  we  ought  to  be  able  to 
test  the  truth  of  these  propositions  by  different  lines 
of  experimental  research. 

We  ought  to  be  able  to  discover  if  the  introduction 
into  a  healthy  living  body  of  the  products  of  a  zymosis 
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formed  out  of  the  body,  but  present  in  it  in  some 
forms  of  disease,  will  have  the  power  of  inducing  the 
symptoms,  or  certain  of  the  symptoms  which  specially 
characterise  the  disease,  in  the  course  of  which  the 
product  is  detected. 

There  are,  as  yet,  not  many  instances  in  which  a 
product  likely  to  be  looked  upon  as  a  secondary  cause 
of  disease  has  been  detected  as  always  present,  and  as 
pathognomonic ;  but  there  is  one  product  which  stands 
out  in  the  most  striking  manner  under  this  suspicion, 
namely,  lactic  acid^  a  product  of  the  zymosis  pecuHar 
to  the  line  of  symptoms  which  describe  acute  rheumatic 
fever. 

We  know  lactic  acid  as  the  result  of  a  particular 
fermentation,   which  we   can  produce   artificially   out 
of  the   same   substances   as   those  we   use    after  the 
manner  of  foods ;    and  we  know  that  it  is  generated 
freely,  we  may  say  profusely,  in   the  human  body  so 
soon  as  the  fever  which  heralds  in  an  acute  rheumatic ' 
seizure  is  well    marked.     These   facts   alone   lead  to 
the  fair  inference,  that  under  the  rheumatic   zymosis 
a  product  of  zymosis  has  been  developed,  one  that  is 
foreign  to  the  natural  zymosis,  and  one  that  but  for 
its  free  elimination,  might  be  a  source  of  disease  as  a 
toxic  substance.     But  after  all  the  presence  of  the  acid 
might  be  a  mere  coincidence.     Lactic  acid  might  be 
simply  an  excrete,  and  of  itself  negative  and  harmless. 
An   enquiry   therefore    was    called    for,    whether   this 
acid  has  any  pecuKar  toxic  properties,   and  if  it  has, 
whether  the  symptoms  it  calls  forth  bear  resemblance 
to  the  secondary  symptoms  which  signalize  the  acute 
rheumatic  condition,  during  which  it  is  developed  in 
the  body. 

To  the  elucidation  of  this  question,  the   action  of 
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lactic  acid  on  healthy  living  bodies,  I  devoted  many 
months  of  research  in  the  years  1855-8.  The  results 
were  decisive.  They  showed,  beyond  dispute,  that 
the  special  characters  of  rheumatic  disease,  minus 
the  acute  preliminary  fever,  could  be  induced  in  the 
fullest  degree  by  simply  charging  the  tissues  of  a 
living  animal,  susceptible  to  rheumatic  disease,  with 
the  acid.  They  showed  that  the  passive  serous  and 
fibrous  structures  were  the  structures  primarily  affected, 
and  they  proved  that  the  various  pathological  changes 
incident  to  acute  rheumatic  heart  disease  admitted  of 
being  traced  through  all  their  stages,  fi'om  the  acute 
into  the  chronic  or  permanent  conditions  of  disease. 

There  are  other  products  of  an  acid  kind  which 
result  from  other  modifications  of  fermentation.  Could 
these  products  produce  any  specific  symptoms  on 
being  introduced  into  the  living  bodies  of  susceptible 
animals  ? 

Besearch  was  made  with  one  of  these,  namely, 
formic  acid,  the  acid  of  the  methylic  series  of  the 
alcohol  group  ;  and,  as  before,  the  results  were  afl&rma- 
tive,  the  symptoms  being  distinctively  those  of 
diseased  conditions  well  known  in  practice,  although 
•different  in  character  from  the  symptoms  caused  by 
the  lactic  acid. 

Kesearch  was  carried  out  with  another  acid  derived 
from  fermentation,  namely,  butyric  acid,  and  a  distinct 
set  of  symptoms  most  characteristic  of  some  of  the 
best  known  diseases  were  also  synthetically  induced. 

There  are  alkaline  products  resulting  from  putrefac- 
tive fermentation.  Could  these,  by  their  presence, 
lead  to  specific  symptoms  resembhng  those  which 
signahze  any  of  the  diseases  of  the  human  species? 
The   action   of  certain  of  the   alkaliue  products  was 


ACTION   OF   LACTIC   ACID.  121 

tested,  and  the  results  were  again  affirmative,  in  the 
most  striking  degree. 

Once  more.  In  some  fermentations  there  follow 
other  products,  which  are  neither  acid  nor  alkaline, 
but  which  partake  rather  of  the  nature  of  alcohols 
or  of  ethers.  Was  it  possible  that  certain  of  these 
were  capable  of  inducing  symptoms  resembling  the 
symptoms  of  common  recognisable  diseases  of  the 
human  family?  The  question  was  asked  by  experi- 
ment, and  the  answer  was  as  fully  pronounced  in 
the  affirmative,  as  in  any  of  the  other  examples  of 
the  research.  Amongst  the  substances  tested  in  this 
way  were  amylene,  mercaptan  or  sulphur  alcoJioly 
sulphide  o/'ethijl,  the  hydrides,  and  others  of  a  similar 
order. 

Again  some  saline  substances  indirectly  connected 
with  the  natural  process  of  vital  zymosis  were  tested, 
such  as  soda  formate,  urea,  the  ethylates  of  sodium  and 
potassium,  the  amylates  of  sodium  and  potassium,  the 
different  sugars,  and  certain  alkaloids  ;  and  the  details 
of  these  researches  indicated  that  the  effects  observed 
were  simple  evidences  of  what  would  occur  in  the 
human  subject  under  a  modified  zymosis  plus  secondary 
products  like  to  them  and  due  to  a  modified  zymosis. 

ACTION    OF   LACTIC    ACID. 

The  results  of  the  research  with  lactic  acid  were  the 
first  observed,  and  the  most  striking  evidence  was 
supplied  to  sustain  the  inference  that  in  all  animals 
susceptible  to  rheumatic  disease  lactic  acid  has  the 
power,  when  existing  in  such  an  animal  body  in  excess, 
of  producing  a  class  of  symptoms  attaching  themselves 
mainly  to  the  fibro-serous  textures,  and  which,  regarded 
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in  all  points  of  view,  are  essentially  the  symptoms  of 
acute  rheumatic  inflammation. 

The  symptoms  also  were  obviously  dependent  on  the 
presence  of  the  poison,  since  by  giving  time  for  the 
elimination  of  the  poison  they  entirely  disappeared, 
and  on  the  re-supplying  of  the  poison  they  quickly 
returned.  The  alternation  was  as  marked  as  night 
and  day,  and  was  as  clearly  in  the  order  of  natural 
sequence.  There  was  also  what  the  old  school-men 
would  call  "metastasis"  of  symptoms;  now  one  joint 
was  affected,  then  another,  again  the  heart. 
■  It  was  observed  that,  in  the  experiments  with  lactic 
acid,  the  right  as  well  as  the  left  side  of  the  heart  was 
affected.  This  was  to  be  expected ;  for  as"  the  poison, 
ready  made,  was  injected,  usually  by  an  intra-peritoneal 
injection,  into  the  body,  it  was  taken  up  at  once  by  the 
absorbing  vessels,  and  carried  into  the  right  heart  by 
the  venous  current,  and  afterwards  by  the  pulmonary 
circuit  into  the  left  heart,  and  so  to  the  body  at  large 
through  the  arterial  currents.  The  poison,  therefore,  of 
necessity,  passed  through  both  cavities  of  the  heart,  and 
both  were  affected.  But  if,  by  experiment,  instead  of 
injecting  the  acid  directly  into  the  venous  current, 
there  could  be  injected  into  that  current  an  agent 
which,  in  the  pulmonic  circuit,  should  be  transformed 
during  the  process  of  oxidation  into  lactic  acid,  then 
the  inference  is  fair  that  the  left  side  of  the  heart 
would  alone  be  affected. 

In  rheumatic  endocarditis,  occurring  from  the  for- 
mation of  the  poison  in  the  body  itself,  the  left  side 
only  is  affected  as  a  general  rule.  Hence  I  inferred  that 
the  chemical  change  whereby  the  materies  morhi  of 
acute  rheumatism  is  produced,  is  completed  in  the 
pulmonic  circuit ;  that  in  the  respiratory  act  ihQ  acid 
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quality  of  the  poison  is  produced ;  that,  thus  formed, 
the  poison  is  carried  by  the  arterial  circulation  to  be 
disposed  of  by  decomposition  or  elimination,  or  both ; 
and  that  it  does  not  return  as  an  acid  by  the  veins,  but 
simply  a  product  which  admits  of  re- transformation, 
in  the  pulmonic  circuit,  into  the  acid  state. 

If  this  view  be  true,  it  is  easy  to  connect  the 
origin  of  the  rheumatic  disease  with  the  digestive 
system,  or  with  the  arrest  of  special  secretions.  In 
either  case,  the  basis  of  the  poison  may  be  generated 
and  carried  into  the  returning  venous  current,  thence 
into  the  pulmonic  circuit,  and  finally,  after  oxidation, 
into  the  left  heart  and  through  the  arterial  system. 

This,  in  so  far  as  inference — itself  incidental  to  ex- 
periment— is  allowable,  is  the  only  explanation  of  the 
peculiar  fact  that  in  rheumatism  the  left  side  of  the 
heart  usually  suffers  alone,  and  always  most  severely. 

Kegarding  the  origin  of  lactic  acid  in  rheumatism,  a 
view  was  advanced  by  the  late  Dr.  Headland,  to  the 
effect  that,  ordinarily,  the  starch  of  the  food  is  first 
converted  into  lactic  acid,  which  afterwards  is  decom- 
posed into  carbonic  acid  and  water,  and  so  is  excreted 
by  the  lungs ;  but  that  under  conditions  unfavourable 
to  this  series  of  changes,  the  lactic  acid  accumulates. 
This  view  offers  a  good  explanation  of  the  argument 
now  on  hand ;  for  on  this  hypothesis  the  starting-point 
of  the  acid  poison  is  the  pulmonic  circuit. 

The  considerations  here  introduced  lead,  moreover, 
to  two  other  deductions.  The  first  is,  that  it  is  vain  to 
look  for  the  materies  morhi  of  ordinary  rheumatism  in 
venous  blood,  but  that  it  may  be  looked  for  with 
possible  success  in  arterial  blood.  The  second  is,  that 
the  action  of  the  poison  in  ordinary  rheumatism  is  local, 
i.e.,  by  its  direct  action   on  the  fibro-serous  surface ; 
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for  if  the  poison  were  conveyed  by  the  blood  to  the 
membrane  d  posteriori j  i.e.,  through  the  coronary 
circulation,  in  the  case  of  the  heart,  both  sides  of 
the  heart  should  suffer  alike,  which  is  contrary  to 
observed  fact. 

Eeturning  to  the  experimental  facts,  and  leaving  the 
argument  from  inference  altogether  for  matters  of  fact, 
there  are  certain  truths,  pathological  and  practical, 
which  deserve  consideration. 

From  the  circumstance  that  the  animals  on  whose 
bodies  the  action  of  lactic  acid  was  observed  were 
inspected  after  death,  at  certain  different  and  well- 
marked  phases  of  the  disease,  an  opportunity  was 
afforded  of  seeing  for  the  first  time  the  course  of  some 
pathological  changes,  and  especially  of  endocarditis 
through  each  successive  stage.  From  these  observa- 
tions it  was  found  that  endocarditis  has  three  well- 
marked  periods  of  progi'ession. 

The  primary  stage  is  one  of  congestion  and  oedema. 

In  this  stage,  the  endocardial  surface  is  intensely 
vascular,  approaching  in  colour*  to  bright  vermilion. 
The  membrane  has  also  a  soft  fleecy  character,  giving 
to  it  a  velvety  appearance.  The  curtains  of  the  valves 
are  in  a  swollen  and  vascular  state,  which  Dr.  Halford 
very  appropriately  called  an  "  oedematous  condition." 
K  the  swollen  valve  were  pricked  with  a  needle,  a 
clear  lymph  oozed  from  the  puncture,  and  the  valve 
collapsed.  Occasionally  during  this  stage,  if  the  con- 
gestion and  oedema  were  very  great,  there  was  a 
transudation  of  this  lymph  through  the  membrane  on 
to  its  free  or  ventricular  surface.  When  this  occurred, 
tliere  was  laid  the  basis  of  a  fibrinous  deposit  from 
the  blood.  And  in  one  case  this  occurrence  was 
strikingly  marked,  a  positive  result  which  is  of  very 
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great  value.  For  as  in  the  process  here  described, 
a  basis  for  a  fibrinous  deposit  was  laid,  so  there  was 
also  a  basis  for  an  organized  product,  the  connection 
between  the  deposited  matter  on  and  the  matter 
effused  beneath  the  membrane  being  direct. 

While  these  changes  were  progressing  in  the  cur- 
tains of  the  valves,  around  their  margins  small  beads 
were  abundantly  developed.  These  primarily  were 
oedematous  points  also  :  they  yielded,  when  pricked  or 
compressed,  a  clear  coagulable  lymph,  and  shrank,  at 
once,  afterwards. 

The  general  symptoms  which  marked  this  stage  of 
artificial  endocardial  rheumatism  were  characteristic. 
There  was  distaste  for  food,  shivering,  and  feverish 
excitement,  thirst,  heat  of  skin,  quick  and  short 
inspirations,  and  rapid  sharp  pulse.  In  this  first 
stage,  the  heart's  action  was  irritable  ;  the  first  sound 
became  muffled,  and  eventually  was  lost  altogether. 
This  condition  marked  the  time  at  which  the  valves 
were  in  the  swollen  or  oedematous  state.  During  this 
stage  also,  the  second  sound  was  sharp  and  accented ; 
and,  considering  that  in  all  the  cases  where  I  could 
trace  out  the  signs  to  their  pathological  origin  the 
aortic  valves  were  red  and  slightly  thickened,  the 
accentuation  was  well  accounted  for.  Lastly,  this 
stage  was  marked  by  a  short  irritable  cough,  which 
was  not  dependent  on  mischief  in  the  lungs,  but  was 
connected  with  the  condition  of  the  heart. 

In  the  second  stage  of  the  induced  disease,  the 
pathology  was  modified.  The  endocardial  surface  lost 
its  intense  vascularity,  but  presented  points  at  which 
the  tendinous  cords  were  bound  down  to  it  by  loose 
adhesions.  The  intense  redness  shaded  down  to  a 
pale  pink,  the  membrane,  superficially,   being  of  the 
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pink  colour,  while  beneath  it  there  was  a  pale  film 
which  shaded  through  it.  The  curtains  of  the  valves 
remained  thickened,  but  less  red.  Their  surface  ex- 
ternally was  pink  above,  while  beneath  the  membrane 
there  was  a  pale  fleecy  appearance,  evidently  from  the 
presence  of  clear  and  semi- solid  lymphlike  exudation. 
With  a  small  magnifying  power,  this  was  brought 
out  veiy  clearly.  Sometimes  the  thickened  valve  was 
firmly  bound  down  to  the  heart- wall  by  firm  exudative 
bands.  In  this  stage  also  the  beads  around  the  margin 
of  the  valves  assumed  the  same  characters  and  appear- 
ances as  the  curtains  of  the  valves  themselves ;  they 
were  firmer,  and  pink  on  their  external  surface,  with 
a  curtain  of  pale  exuded  lymph  as  the  backgroimd. 

The  symptoms  of  this  stage  were  equally  charac- 
teristic. The  heart-sounds  were  modified.  The  ven- 
tricular valves  having  lost  their  spongy  or  oedematous 
state  for  one  in  which  their  structure  was  firmer,  a 
sound  resulted  from  their  attempts  at  closure,  but 
this  sound  had  become  a  murmur,  which  varied  in 
intensity.  At  first  it  was  wavering,  dull,  and  obscure  ; 
then  soft,  and  almost  musical ;  next,  loud,  harsh,  and 
prolonged.  Ultimately,  if  recovery  were  permitted,  it 
gradually  subsided  with  the  same  series  of  modifications 
which  introduced  it,  but  in  reversed  order.  The 
general  symptoms  were  peculiar.  The  acute  febrile 
condition  passed  away,  and  there  was  an  obvious 
elimination  of  the  poison  from  the  body.  The  amount 
of  urine  passed  was  far  above  the  normal  quantity, 
and  this  secretion  was  strongly  acid.  The  bowels  were 
freely  purged,  and  the  alvine  secretion  was  strongly 
acid.  The  exhalations  emitted  from  the  body  of  the 
animal  were  also,  as  in  acute  rheumatic  disease  in 
man,  sour  to  the  smell. 
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The  pathology  of  the  third  stage,  or  that  of 
resolution,  was  simple.  The  vascular  character  of 
the  memhrane,  externally,  was  removed  entirely.  The 
exuded  product  beneath  became  firmer,  and  both 
curtains  of  valves  and  beads  assumed,  for  a  time, 
considerable  firmness,  and  a  pearly  whiteness.  Later, 
these  parts  softened  down,  as  if  from  absorption 
of  the  exuded  matter.  The  curtains  of  the  valves 
recovered  their  normal  characters  first ;  the  beads 
remained  longer,  and  often  gave  rise  to  a  loud  musical 
systolic  bruit,  which  conveyed  the  idea  of  a  much 
more  serious  amount  of  valvular  disease  than  was 
really  presented  on  inspection.  In  this  stage  the 
general  symptoms  of  the  disease  quickly  disappeared. 

Such  is  the  sum  of  the  observations  I  made  on  the 
influence  of  lactic  acid  on  animal  bodies ;  and  reviewing 
the  whole  after  a  lapse  of  many  years,  the  inference 
is  as  clear  to  me  as  it  ever  was,  that  the  secondary 
action  of  lactic  acid  as  a  cause  of  rheumatic  disease 
is  proved. 


OPUSCULA  FBACTICA. 

"  There  are  mites  in  science  as  well  as  in  charity." 

Benjamin  Rusn. 


THE   GRAPHOPEONE  IN  MEDICINE :  A    NEW  ADDITION 
TO  MEDICAL  ART  IN  DIAGNOSIS. 

HILST  observing  the  graphophone  in  action 
some  months  ago,  it  occurred  to  me  that  it 
might  be  possible  to  turn  it  to  good  account 
in  medical  art  and  practice.  I  therefore, 
through  the  kindness  of  Messrs.  Glover,  obtained  the 
loan  of  an  instrument,  with  which  I  have  been  able 
to  experiment,  and  to  secure  certain  new  and,  I  think, 
useful  results. 

Pulse-reading  by  the  Graphophone. — I  commenced 
the  inquiry  with  the  pulse,  in  order  to  ascertain  if  a 
reading  of  the  pulse  could  be  taken  and  permanently 
recorded  on  the  wax  cylinder  from  the  sounds  produced 
by  pulse  movements  thi'ough  the  sphygmophone.  In 
the  sphygmophone,  as  I  originally  constructed  it,  the 
needle  marks  out  the  pulse  curves  over  a  plate  of 
carbon  or  of  metal  inserted  in  the  circuit  of  Professor 
Hughes's  microphone.  I  mount  on  a  slip  of  talc,  glass, 
wood,  or  ebonite  a  plate  of  metal  or  of  gas  carbon, 
and  place  it  as  if  about  to  take  a  tracing  of  the  pulse 
by  the  sphygmograph.  Then  I  connect  one  terminal 
from  a  battery  of  one  or  two  cells  to   the   metal  or 
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carbon  plate,  and  the  second  terminal  from  the  battery 
to  one  terminal  of  a  telephone.  Lastly,  I  connect 
the  other  terminal  of  the  telephone  with  the  metal 
rod  of  the  support  which  carries  the  needle  that  is 
moved  by  the  pulse.  When  the  needle,  under  the 
pulse  movements,  makes  its  tracing  on  the  carbon 
or  metal  plate,  it  completes  the  connection  between 
the  telephone  and  the  battery,  and  in  the  act  causes 
a  distinct  series  of  sounds  to  be  produced  by  the  tele- 
phone, which  sounds  are  in  accord  with  the  move- 
ments of  the  pulse.  The  sounds  heard  are  three  in 
number :  one  long  and  two  short,  corresponding  to 
the  systolic  push,  the  arterial  recoil,  and  the  valvular 
check  or  chuck. 

Of  late,  in  using  the  sphygmophone,  I  have  discarded 
the  microphone,  having  found  a  mode  of  working  with 
sufficient  clearness,  for  clinical  purposes,  by  letting 
the  needle  simply  traverse  a  resonant  surface  of  parch- 
ment stretched  across  a  ring  of  light  metal ;  but  this 
yielded  too  feeble  a  sound  for  the  present  experiment. 
The  battery  was  therefore  again  resorted  to,  with  the 
microphone,  as  in  the  first  adaptation,  and  the  battery 
power  was  so  increased  that  the  sounds  emitted  through 
the  telephone  from  the  pulse  movements  were  as  loud 
as  the  human  voice  in  ordinary  conversation.  The 
pulse  was  in  this  way  made  to  record  its  action  through 
the  mouth  of  the  telephone  to  the  mouthpiece  of  the 
graphophone,  so  as  to  write  its  record  on  the  revolving 
wax  cyhnder,  and  the  record  written,  the  graphophone 
was  made  to  give  it  back  in  sounds,  which  came  out 
in  the  most  distinct  manner.  The  three  pulse  sounds 
were  as  clear,  when  there  was  perfect  stillness,  as  they 
were  from  the  sphygmophone  direct,  and  the  record 
remained  in   such   permanency    that    many    hundred 
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repetitions  of  it  could  be  secured  and  repeated  in  any 
part  of  the  world  at  the  will  of  the  possessor  of  the 
cylinder  on  which  it  was  traced,  if  the  graphophone 
were  at  command  to  develop  it.  In  one  demonstra- 
tion at  least  a  hundred  persons  heard  the  tracing  of 
a  pulse  quite  distinctly. 

In  the  manner  described  I  have  now  taken  impres- 
sions on  the  wax  cylinder  of  several  varieties  of  pulse  : 
intermittent,  irregular,  full,  quick,  slow;  and  the 
respective  qualities  of  each  are  easily  hoard.  To  the 
process  only  one  serious  objection  can  be  taken — 
namely,  that  with  the  pulse  beat  there  is  an  accom- 
panying buzz  or  murmur  which  is  produced  by  the 
instniment,  and  which  somewhat  troubles  the  listener. 
This  complication  will,  it  is  expected,  be  overcome  in 
the  course  of  improvements  in  construction. 

Cough  Heading  by  the  Graphojphone. — From  recording 
the  pulse  on  the  wax  cylinder  of  the  graphophone,  I 
moved  to  the  recording  of  coughs  and  coughing  sounds 
upon  it.  In  this  case  the  results  were  exceedingly 
definite  and  practical.  The  cough  has  simply  to  be 
taken  as  the  speaking  and  singing  voice  is  taken,  and 
the  return  cough  by  the  graphophone  is  as  clearly 
distinct  as  the  original.  On  one  cylinder  I  took  four 
varieties  of  coughs — namely,  a  loose  bronchial,  an 
asthmatic  spasmodic,  a  dry  bronchial,  and  a  barking 
and  hacking  cough.  In  listening  to  these  coughs  it 
is  difficult  to  divest  the  mind  of  the  belief  that  it  is 
not  the  patient,  actually,  who  is  producing  the  effect 
by  his  own  present  efforts. 

Cui  bono  ? — To  what  service  the  facts  related  above 
may  in  course  of  time  be  applied  it  is  difficult  to  say, 
for  this  is  the  first  word  on  the  subject,  the  mere  mite 
iu  science,  which,  like  the  mite  in  charity,  has  to  be 
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taken  rather  for  the  worth  of  the  intention  than  for 
any  immediate  or  real  practical  appHcation.  Out  of 
a  roll  of  paper,  accidentally  used  by  Laennec,  the 
stethoscope  was  elaborated,  and  a  new  mode  of  diagnosis, 
widest  perhaps  of  any,  was  brought  into  existence,  a 
truth  which  proclaims  that  out  of  the  simplest  of  simple 
things  the  greatest  may  arise.     It  may  be  so  here. 

In  regard  to  the  pulse,  it  may  fairly  be  said  that 
when  a  sphygmographic  tracing,  readable  by  the  eye, 
can  be  fixed  on  paper  and  sent  by  post  anywhere,  it  is 
needless  to  fix  a  similar  record  on  a  wax  cylinder  in 
order  that  it  may  be  placed  in  another  instrument  to 
be  received  by  the  ear.  Still,  as  I  have  shown  else- 
where, there  are  some  special  advantages  in  the 
sphygmophone  which  have  yet  to  be  appreciated,  and 
which  the  plan  I  have  described  makes  permanent. 
Therefore  I  would  not  throw  away  what  little  has  been 
gained  respecting  the  pulse  because  it  is  little. 

On  the  matter  of  the  cough  record  much  may  at 
once  be  said  in  its  favour.  To  be  able  to  compare 
a  cough  of  to-day  with  a  cough  of  a  month  or  a  year 
ago  is  a  very  good  clinical  advantage,  and  may  be 
so  immediately  available  in  the  consulting  room  that 
I  have  determined  to  bring  it  into  practice  in  mine. 
For  lecture  purposes  also  this  part  of  the  work  would 
be  most  useful,  since  every  class  of  cough  could 
be  taught  to  the  student  by  du-ect  practice  and 
demonstration. 

Finally,  the  different  kinds  of  cries  indicative  of 
different  sensibilities  to  pain  can  be  rendered  diagno- 
stically.  In  a  word,  any  sound  whatever  indicative  of 
health  or  disease,  and  any  animal  motion  of  health  or 
disease  that  admits  of  being  translated  into  sound,  can 
now  be  recorded,  made  permanent,  and  reproduced  any 
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number  of  times,  either  for  comparison,  demonstration, 
or  observation.  The  utilisation  of  such  a  power  in 
medicine,  once  gained,  must,  I  think,  be  continued 
until  it  reaches  all  the  greater  departments  of  our 
art. 


ON  POISONING  BY  THE  SMOKE  OF  TOBACCO. 


^"^^HE  subjoined  is  the  record  of  a  case  in  which 
death  was  induced  by  the  excessive  smoking 
of  tobacco.  The  facts  came  under  my  own 
observation.  The  patient,  who  was  between 
thirty  and  forty  years  of  age,  was  a  small  but  well- 
built  man,  of  very  active  habits,  and  reported  to  be 
exceedingly  diligent  and  able  in  commercial  pursuits. 
Previous  to  the  occurrence  about  to  be  narrated  he 
had  been  very  much  worried  with  business  affairs,  and 
had,  no  doubt,  been  trying  to  cany  out  labours  which, 
if  not  beyond  his  own  natural  powers,  at  all  events 
taxed  them  severely.  He  returned  from  business  in 
the  city  of  London  one  evening  extremely  fatigued, 
took  a  very  slight  meal,  smoked  several  cigars  and 
cigarettes,  the  precise  number  being  unknown,  and 
retired  to  bed.  During  the  night  he  was  heard  moving 
about  as  if  restless,  and  early  the  next  morning  he 
rose  to  work.  He  dictated  some  letters  and  other 
documents  to  his  private  secretary,  and,  declining  all 
food,  recommenced  to  smoke  a  cigar.  He  continued 
this  process  of  smoking  and  dictating  during  the 
greater  portion  of  the  day,  taking  no  food  and,  except 
a  small  quantity  of  brandy-and- water,  no  drink.  In 
a  period  of  less  than  twelve  hours  he  had  smoked 
forty  cigarettes  and  fourteen  full-sized,  full-flavoured 
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cigars.  As  the  evening  advanced  he  hecame  prostrate, 
excited,  and  restless,  refusing  food  and  only  sipping 
at  drinks.  Late  at  night  he  still  refused  to  take  either 
nourishment  or  medicine.  He  agreed,  however,  to 
give  up  smoking,  and  he  went  to  bed  and  essayed  for 
a  few  hours  to  sleep  :  he  could  not  sleep,  but  continued 
excited  and  restless.- 

Early  on  the  following  morning  he  came  under  my 
observation  in  consultation  with  the  late  Dr.  Atwood. 
He  was  at  this  time  half-dressed  and  out  of  bed.  He 
was  in  a  state  of  continuous  muscular  tremor,  and  when 
he  moved  across  the  room  to  reach  his  bed  his  legs 
seemed  bent  or  bowed  as  if  he  were  permanently  de- 
formed, which,  however,  was  not  the  fact.  He  had 
evidently  lost  the  full  use  of  the  muscles  of  the  lower 
extremities,  and  he  climbed  into  bed  with  considerable 
difficulty.  When  he  reclined  in  the  bed  a  continued 
movement  of  the  muscles  of  the  arms  and  legs  was 
kept  up,  and  the  facial  muscles  moved  occasionally 
in  an  involuntary  manner.  The  pupils  were  widely 
dilated,  and  the  eyelids  were  in  persistent  movement, 
half  voluntary.  The  tongue  was  dry  and  dark  red  in 
colour.  The  surface  of  the  body  was  cool  (96°  Fahr.), 
clammy,  and  perspiring.  The  speech  was  faltering 
and  the  mind  uncertain.  The  pulse  was  soft,  full, 
and  feeble.  Both  sounds  of  the  heart  were  clear,  but 
the  action  was  relaxed  and  occasionally  intermittent. 
The  respiratory  sounds,  at  this  period,  were  clear,  but 
the  respiratory  movements  were  irregular  and  sighing. 
The  breath  and  the  cutaneous  secretion  were  oppres- 
sively charged  with  the  odour  of  tobacco. 

There  being  no  direct  antidote  yet  discovered  for 
the  poison  of  tobacco,  the  treatment  was  directed  to 
sustaining  the  powers  of  the  patient  and  to  promoting 
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the  elimination  of  the  poison.  All  further  resort  to 
the  cigars  and  cigarettes  was  strictly  forbidden,  and 
fluid  nourishment  was  ordered  as  freely  as  it  could 
be  given,  together  with  small  quantities  of  alcohol; 
it  was  directed  that  the  temperature  of  the  room 
should  be  sustained  at  70°  Fahr.,  with  free  ventila- 
tion; and,  in  order  to  sustain  the  process  of  elimina- 
tion, full  doses  of  the  solution  of  acetate  of  ammonia 
were  administered  every  four  hours.  It  was  also  care- 
fully observed  that  the  urinary  bladder  should  be  kept 
free  of  distension  from  urine,  a  practical  point  of  great 
importance  in  the  treatment  of  all  forms  of  narcotic 
poisoning. 

The  food  and  medicine   prescribed   for   the  patient 
were  much  objected  to  by  him,  his  mind  being  entirely 
listless  and  every  exertion  seeming  to  be  a  source  of 
annoyance.     Still,  he  took  and  retained  some  food,  and 
under  its  influence  became  warmer.     But  as  the  day 
advanced  he  gradually  grew  more   and   more   uncon- 
scious,   the    muscular    paralysis    increased,    extending 
from  the   lower   limbs  to   the  arms ;   every  now   and 
then   there   occui-red   a  faint  general  convulsion,  and 
the  breathing  became  noisy  and  embarrassed.     In  the 
evening  the  patient  was  quite  unconscious ;  his  bron- 
chial passages  were  filling  with  condensed  watery  fluid; 
he  was  unusually  cold;  there  were  constant  jactitating 
movements  of  the  muscles,  and  the  collapse  was  com- 
plete.   Death  took  place  a  short  time  after  this  change. 
A  post-mortem  examination  could  not  be  obtained,  but 
the  final  mode  of  death  was  evidently  by  asphyxia  from 
the  accumulation  of  fluid  in  the  pulmonary  bronchial 
tract. 

I    have    not    unfrequently    observed    in    confirmed 
smokers    a    series    of    symptoms     resembling     those 
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recorded  above,  except  in  the  matter  of  severity  and 
in  immediate  result.  The  symptoms  tallied,  in  the 
main,  also  with  such  as  have  been  induced  in  the 
lower  animals  by  nicotine,  and  they  were,  I  believe, 
due  entirely  to  the  poisonous  influence  of  that 
alkaloid.  The  action  was  distinctive ;  all  the  muscles 
that  are  under  the  involuntary  nervous  control  were 
paralysed;  the  semi- voluntary  muscles  were  partly 
paralysed ;  and  the  centres  governing  the  volitional 
powers  were  so  disturbed  that  their  functions  were 
perverted.  Together  with  these  changes  there  was  a 
reduction  of  the  animal  temperature  owing  to  an  inter- 
ference with  the  chemical  changes  of  the  body,  and 
thereupon  the  final  catastrophe  succeeded  of  con- 
densation of  fluid  in  the  pulmonary  organs,  hydrops 
hronchialis,  a  catastrophe  common  as  a  direct  cause  of 
death  in  those  who  are  under  the  effects  of  other 
narcotic  poisons  than  nicotine. 

The  great  question  that  remains  to  be  solved  is  the 
treatment  of  cases  such  as  the  one  described.  In  a 
case  of  poisoning  by  tobacco,  in  a  boy  who  smoked  and 
chewed  tobacco  for  the  first  time,  I  found  an  emetic  of 
signal  service  as  an  adjunct  to  the  employment  of 
external  heat  and  the  administration  of  a  diffusible 
stimulant.  But  in  the  treatment  of  a  confirmed 
smoker  an  emetic  would  only  depress  the  more,  the 
stomach  being  in  fact  paralysed  by  the  action  of  the 
poison.  I  have  previously  found  the  general  plan  that 
was  adopted  in  the  instance  narrated, — that,  namely,  of 
sustaining  the  external  temperature  of  the  body,  pro- 
moting free  elimination  by  the  skin,  keeping  the 
urinary  bladder  properly  relieved,  and  administering 
food  with  a  judicious  supply  of  alcohol, — a  perfectly 
successful  method.     On  the  present  occasion  all  these 
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measures  proved  unsuccessful,  and  would,  I  believe, 
be  again  unsuccessful  in  so  extreme  a  case.  It  has 
occurred  to  me  since  that  perhaps  transfusion  of  blood 
might  have  saved  the  life,  and  in  another  similar  emer- 
gency it  would  be  good  to  give  transfusion  a  trial. 


CHLOROFORM  ANESTHESIA   AND  AIR   TEMPERATURE. 

N  my  lectures  on  the  prevention  of  death  under 
chloroform  great  importance  was  attached  to 
the  influence  of  the  temperature  of  the  air 
at  the  time  of  inhalation.  It  was  shown,  by 
experiment,  that  chloroform  acts,  cito  et  tuto,  in  a 
temperature  raised  to  summer  heat,  whilst  in  a  cold  air 
it  is  slow  in  action,  and  if  moisture  be  also  present  is 
rendered  unsafe  even  to  animals  of  healthiest  nature.  In 
the  human  subject  the  same  fact  is  noticeable,  and  the 
late  Mr.  Clover,  who  attended  my  last  course  of  lectures 
on  anaesthetics,  remarked  to  me,  that  when  the  fact  was 
brought  before  him  he  recognised  it  as  one  that  tallied 
in  every  way  with  his  long  and  extensive  experience. 

This  truth  is  recalledforcibly  by  an  observation  recently 
made  by  Surgeon-Major  Lawrie,  in  an  address  which  he 
delivered,  in  January  last,  to  the  students  of  the  Hydera- 
bad Medical  School.  The  Surgeon-Major  referred  to 
the  administration  of  chloroform  in  India,  and  said 
that  he  had  witnessed  the  administration  of  chloroform 
between  40,000  and  50,000  times  without  the  occur- 
rence of  a  single  death.  *'  He  had  never,"  he  added, 
^'  seen  the  heart  injuriously  or  dangerously  afi'ected  by 
it,  an  immunity  which  he  seemed  to  attribute  to  the 
method  of  administration  he  had  learned  in  Edinburgh 
under  Simpson  and  Syme.     In  the  hospitals  attached 
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to  the  School  at  Hyderabad  chloroform  was  invariably 
given  with  absolute,  or,  he  might  say,  with  guaranteed 
safety  by  students,  and  they  were  never  allowed  to 
examine  the  heart  beforehand  or  feel  the  pulse  during 
its  administration.  He  was  of  opinion  that  chloroform 
seems  to  be  specially  adapted  to  the  Indian  climate." 

The  statements  made  above  call  forth  many  reflec- 
tions. We  might  fairly  ask  if  the  reporters  had  not  made 
some  error  in  figures,  because  the  difference  between 
40,000  and  50,000  observations  is  very  great,  and 
because  even  40,000,  for  one  observer,  is  startling. 
Presuming  that  the  speaker  had  been  observing  the 
administration  of  chloroform  for  twenty  years  in  Indian 
practice,  he  must  have  witnessed  between  five  and  six 
administrations  a  day,  or  about  thirty-eight  a  week  for 
that  long  period,  an  experience  never  approached 
before  by  any  other  observer,  and  so  far  unapproached 
as  to  suggest  that  there  must  be  a  mistake  in  the 
record.  But  allowing  for  error,  the  experience  has, 
without  doubt,  been  extremely  large,  and  the  results 
extraordinarily  good;  good  to  an  extent  that  has  no 
parallel  in  the  whole  history  of  anaesthesia.  Why  ? 
Two  reasons  suggest  themselves.  It  is  probable  that 
the  native  people  are  less  affected  by  chloroform  than 
Europeans,  that  is  to  say,  they  are  less  susceptible  to 
nervous  shock ;  but  the  most  important  reason  is  the 
climate.  In  an  air  at  summer  heat,  but  little  chloroform 
is  required  for  narcotism,  and  the  elimination  of  the 
vapour  from  the  body  is  exceedingly  rapid.  Therefore 
the  safety. 

Point  of  Practice.  Always  administer  chloroform  in 
a  dry  air  and  at  a  temperature  not  lower  than  70** 
Fahr. 
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LIGHT  IN  THE  SICK-ROOM. 

TILL  a  custom  prevails,  despite  all  our  sanitary 
teachings,  that  the  occupant  of  the  sick-room 
in  the  private  house  should  be  kept  at  all 
hours  in  a  darkened  room.  Not  one  time  in 
ten  do  we  enter  a  sick-room  in  the  daytime  to  find  it 
blessed  with  the  light  of  the  sun.  Almost  invariably, 
before  we  can  get  a  look  at  the  face  of  the  patient,  we 
are  obhged  to  request  that  the  blinds  may  be  drawn 
up,  in  order  that  the  rays  of  a  much  greater  healer 
than  the  most  able  physician  can  ever  hope  to  be 
may  be  admitted.  Too  often  the  compliance  with  this 
request  reveals  a  condition  of  room  which,  in  a  state 
of  darkness,  is  almost  inevitably  one  of  disorder  every- 
where ;  foods,  medicines,  furniture,  bedding  misplaced ; 
dust  and  stray  leavings  in  all  directions.  In  brief, 
there  is  nothing  so  bad  as  a  dark  sick-room;  it  is  as 
if  the  attendants  were  anticipating  the  death  of  the 
patient ;  and,  if  the  reason  for  it  be  asked,  the  answer 
is  as  inconsistent  as  the  act.  The  reason  usually 
offered  is  that  the  patient  cannot  bear  the  light ;  as 
though  the  light  could  not  be  cut  off  from  the  patient 
by  a  curtain  or  screen,  and  as  though  to  darken  one 
part  of  the  room  it  were  necessary  to  darken  the  whole 
of  it.  The  real  reason  is  an  old  superstitious  practice, 
which  once  prevailed  so  intensely  that  the  sick,  suffering 
from  the  most  terrible  diseases,  small-pox,  for  instance, 
were  shut  up  in  darkness,  their  beds  surrounded  with 
red  curtains,  during  the  whole  of  their  illness.  The 
red  curtains  are  now  pretty  nearly  given  up,  but  the 
darkness  is  still  accredited  with  some  mysterious 
curative  virtue. 

A  more  injurious  practice  really  could  not  be  main- 
tained than  that  of  darkness  in  the  sick-room.    It  is  not 
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only  that  dirt  and  disorder  are  results  of  darkness  ;  a 
great  remedy  is  lost.  Sunlight  is  the  remedy  lost,  and 
the  loss  is  momentous.  Sunlight  diffused  through 
a  room  warms  and  clarifies  the  air.  It  has  a  direct 
influence  on  the  minute  organic  poisons,  a  distinctive 
influence  which  is  most  precious;  and  it  has  a  cheerful 
effect  upon  the  mind.  The  sick  should  never  be  gloomy, 
and  in  the  presence  of  the  light  the  shadows  of  gloom 
fly  away.  Happily  the  hospital  ward,  notwithstanding 
its  many  defects,  and  it  has  many,  is  so  far  favoured 
that  it  is  blessed  with  the  light  of  the  sun,  whenever 
the  sun  shines.  In  private  practice  the  same  remedy 
ought  to  be  extended  to  the  patients  of  the  household, 
and  the  first  words  of  the  physician  or  surgeon  on 
entering  the  dark  sick  room  should  be  the  dying  words 
of  Groethe,  "  More  light,  more  light !  " 


DECORATION  OF  HOSPITAL  WARDS. 

!HE  remarks  in  the  above  opusculum  have 
reference  to  the  sick-room  in  the  private 
house.  Another  word  should  be  said  in  re- 
gard to  the  ward  of  the  sick  hospital.  It  is 
only  quite  lately  that  the  hospital  ward  has  been  con- 
sidered worthy  of  the  slightest  attention  in  respect  to  its 
decoration.  In  1863-4-5,  when  I  was  writing  for  the  now 
defunct  Medical  Times  and  Gazette  the  articles  entitled 
"The  Medical  History  of  England,"  I  went  from  hospital 
to  hospital,  to  find,  as  a  rule,  one  pattern,  a  painted 
high  "  dado  "  of  brown-paper  colour,  and  a  white  wall 
above  extending  to  a  ceiling  also  white.  Anything  more 
painfully  monotonous  or  dazing  could  not  be  imagined, 
and  with  very  few  exceptions  it  prevailed  everywhere, 
except  in  the  ophthalmic  wards,  where  green  colour  was 
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usually  introduced.  The  long  neglect  of  good  taste  in 
hospital  wards  is  at  last  giving  way,  but  there  is  much 
still  to  be  done.  A  wall  of  grey  or  light  green  colour 
is  still  wanting  in  many  hospitals,  as  well  as  pictures 
of  a  pleasant  and  cheerful  character.  The  absence 
of  these  reforms  is  a  fault  of  omission,  but  there  is  one  of 
commission  which  is  still  more  serious, — namely,  the 
hanging  up  of  dull  and  gloomy  texts  in  bold  letters  on 
large  placards.  Texts  have  always  seemed  to  me  to  be 
out  of  place  on  the  hospital  wall,  however  good  they 
may  be  from  the  Hps  of  the  minister  of  religion  at  the 
proper  time  and  occasion.  There  is  so  much  difference 
of  opinion  amongst  adults  of  both  sexes  as  to  the  con- 
struction which  should  be  put  on  a  text,  it  is  quite  an 
impossibility  to  make  any  selection  that  shall  appeal, 
without  fail,  in  the  same  way  to  every  reader  of  every 
creed.  The  result  is  that  persistent  thinking  on  a  text, 
constantly  presented  to  the  eye  and  the  mind,  often 
irritates,  and  keeps  the  patient  occupied  by  dwelling  on 
one  subject,  a  fruitful  cause  of  worry  and  trouble.  Some- 
times the  evil  is  worse  than  the  mere  argumentative 
disturbance.  Sometimes  the  too  earnest  proselyter 
puts  up  an  alarming  text,  which  to  sensitive  persons  is 
an  incessant  and  unnecessary  infliction.  I  could  relate 
some  sad  experiences  bearing  on  this  point,  but  as  I 
would  not  hurt  the  feehngs  of  any  reader  I  think  it  best 
to  be  content  with  asking  the  thoughtful  and  earnest 
supporters  of  the  hospital  system  whether,  in  their 
management  of  the  sick  ward,  in  the  hospital,  the 
workhouse,  the  asylum,  the  jail,  it  would  not  be 
wise  to  reconsider  the  question  of  monotonous  text 
placards  for  the  sick,  under  the  full  assurance  that  every 
application  of  decorative  art  which  adds  to  the  cheerful- 
ness or  serenity  of  the  sick  is  far  more  important  than 
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any  attempt,  however  well  intended,  to  bring  the  mind, 
already  enfeebled,  distressed,  and  often  distorted  by 
disease,  into  a  fixed  and  solemn  line  of  thought  on  some 
one  absorbing  and  anxious  theme. 


VIBRATION  IN  CYCLING. 

AM  of  opinion  from  all  that  I  have  seen  since 
I  became  practically  acquainted  with  the  art 
of  cycling,  and  with  those  who  practise  it, 
either  for  competition,  pleasure,  or  business, 
that  nothing  produces  so  much  injurious  fatigue,  or  so 
much  bad  effect  on  the  health  in  cycling,  as  vibration. 
I  speak  also  from  personal  experience  on  the  matter. 
I  was  once  more  wearied  by  a  short  ride  to  Hammer- 
smith on  a  tricycle  which  vibrated  intensely  than  by 
any  other  ride  I  ever  took  on  a  machine  at  any  other 
time,  short  or  long.  Moreover,  the  effect,  which  lasted 
several  days,  was  something  more  than  mere  fatigue. 
It  was  like  a  shock  to  the  nervous  system,  causing  a 
continued  feeling  of  vibration  through  the  body,  a  sense 
of  nausea,  and  a  degree  of  nervous  prostration, 
accompanied  with  a  reduced  power  of  the  lower  limbs 
which,  to  say  the  least  of  it,  was  very  inconvenient, 
and  which  in  a  feeble  person  might  be  attended  with 
actual  risk. 

The  cause  of  this  mischief  lies  in  the  infliction  on 
the  body  of  spinal  shock.  It  is  very  much  like,  and  in 
essence  is  the  same  as,  that  kind  of  shock  which  is 
met  with,  sometimes,  in  railway  accidents ;  the  only 
difference,  probably,  being  that  in  the  railway  accident 
the  injury  is  inflicted  by  one  or  two  concussions,  violent 
enough  to  cause  the  shock,  while  on  the  cycle  the 
mischief  is  brought  about  by  an  immense  number  of 
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minor  shocks  which  produce  the  injurious  effect  from 
an   accumulative    action   upon    the   spinal   cord,    and 
through  it,   to   some   extent,   upon  the  brain.     I  am 
supported  in  this  view  by  another  experience   which 
places  the  fact  in   a  most    conclusive    way.     I  was 
travelling  one  morning,  in  Yorkshire,  by  train,  and,  from 
some  peculiarity  of  the  carriage,  or  of  the  line,  the  floor 
and  seat  of  the  carriage  began  to  vibrate  in  the  most 
uncomfortable  manner.   At  first  we,  who  were  occupants 
of  the  carriage,  took  little  notice  of  the  inconvenience ; 
but,  by-and-bye,  as  the  nuisance  continued,  we  began 
to  look  at  each  other  and  then  to  express  om-selves  as 
people  do  when  they  are  under  a  common  grievance. 
After  a  time  some  of  the  passengers  stood  up,  and  all 
tried  that  resource,  but  did  not  find  the  relief  they 
expected;   and,,  in  the   end,   one   of   the    passengers 
became   so   agitated  that  we   were   on  the    point    of 
stopping  the  carriage,  when,  fortunately,  it  came  to 
a  stop  by  the  circumstance  of  our  arrival  at  a  station, 
where  we  all  got  out.     In  this  instance  the  vibration 
was  the  sole  cause  of  the  discomfort ;  there  was  con- 
nected  with   the   effect  no  muscular  work   like   that 
which  is  carried  on  in  cycling,  but,  to  my  sensation, 
the  results  were  precisely  the  same ;  I  was  rendered  so 
wearied  that  I  did  not  get  over  the  sense  of  fatigue  for 
twenty-four  hours,  and  I  felt  just  the  same  painful 
reduction    of    muscular  power    in    the    lower    limbs, 
extending  even  to  the  muscles  of  the   back,   as   was 
indicated  when   the   vibration   affected  me   from   the 
tricycle. 

I  recall  also  that,  in  the  early  years  of  cycling,  when 
the  old  so-called  ''boneshaker"  was  the  order  of  the 
day,  a  young  and  strong  fellow  came  to  me  complaining 
of  very  serious  sensations  from  a  few  rides  which  he 
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had  made.  The  distances  were  so  short  that,  at  the 
time,  it  seemed  difficult  to  beHeve  the  injury  had  been 
produced  by  mere  muscular  exertion,  although  it  was 
put  down  to  that,  and  the  machine  was  thrown  aside 
in  consequence.  Now,  we  know  better,  and  the  truth 
should  duly  impress  us  with  the  necessity  of  insisting 
on  our  ingenious  mechanical  constructors  stopping  at 
nothing  less  than  the  perfection  of  a  machine  which 
shall  be  absolutely  free  of  vibration,  or,  at  least,  so 
free  of  it  that  no  serious  discomfort  shall  arise  h'om  it, 
and  so  little  fatigue  that,  in  a  competition  of  either 
speed  or  endurance,  the  maximum  of  vibration  shall 
cause  the  minimum  of  interference.  If  this  be  done, 
a  time  will  come  when  it  will  be  possible  to  register, 
in  relation  to  any  machine  on  the  market,  what  amount 
of  vibratory  labour  it  saves,  in  the  same  way  as  we 
calculate  for  weight  of  a  machine  or  reduction  of 
friction.  This  will  be  a  vital  advance  in  the  art  of 
cycling  by  human  effort,  because  in  cychng  we  must 
work,  but  we  need  not  vibrate.  In  other  words, 
vibration  is  so  much  imperceptible  work  thrown 
away. 


PREVENTION    OF    VIBRATION. 

YCLING  is  now  becoming  so  popular  ardongst 

medical  men,  and  so  useful  to  them  in  their 

professional   toil,   that  I  make    no   apology 

for  publishing,   in    this    place,    the    latest 

particulars  on  the  subject  of  saving  of  vibration,  from 

notes  taken  after  a  visit  to  the   Stanley  Exhibition 

of  Cycles  at  the  Crystal  Palace  in  February  last. 

From  time  to   time   attempts  have   been  made   to 
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overcome  the  loss  of  power  incident  to  cycling  from 
vibration,  but  not  until  lately  with  much  success. 
The  omission  is  quite  pardonable  for  two  reasons : 
first,  because  an  immense  deal  had  to  be  done  in 
the  way  of  lessening  weight,  improving  bearings,  and 
the  like ;  and  secondly,  because  the  full  importance 
of  the  subject  had  to  be  detected  before  sufficient 
attention  could  be  paid  to  it  as  a  new  line  of  progress 
towards  the  perfected  machine. 

The  first  methods  for  overcoming  vibrations  were 
made  with  the  saddles  and  seats,  in  the  way  of  springs 
and  different  kinds  of  suspensions,  and  here  for  a  long 
time  the  matter  rested.  Then  it  was  found  that 
vibration  was  communicated  through  the  handles,  as 
well  as  through  the  saddle,  and  at  a  very  early  stage 
I  endeavoured  to  meet  this  on  my  machine  by  having 
thick  indiarubber  handles  both  for  the  steering  and 
for  the  resting  or  rigid  handle.  Another  advanced  step 
was  taken  in  the  construction  of  a  machine  in  which 
indiarubber  cased  in  metal  was  used  to  take  off  vibra- 
tion from  both  wheels.  This,  if  my  memory  serves 
me  rightly,  was  only  applied  to  the  bicycle.  A  fm-ther 
advance  was  next  carried  out  in  the  introduction  of 
thicker  indiarubber  tires,  these  in  some  cases  running 
to  an  inch  in  thickness,  and  with  decisively  good 
results.  During  the  last  two  or  three  years  very 
great  improvements  have  also  been  made  in  the 
character  and  the  form  of  the  springs  on  which  the 
saddles  are  mounted. 

There  are  now  some  seventy  machines  in  which, 
with  more  or  less  of  completeness,  this  matter  of 
vibration  is  specially  considered,  the  reason  for  such 
attention  being  largely  due  to  the  introduction  of 
the  small  wheels,  and  of  the  Cripper-pattern  tricycle 
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and  the   Safety  bicycle.      What   may  be   called  new 
principles  of  construction  have  thus  been  invented. 

In  one  machine  the  principle  aimed  at  is  to  let  the 
whole  of  the  weight  of  the  rider  be  suspended  on 
springs  which,  taking  their  base  from  the  frame,  are 
so  placed  that  there  is  no  loss  of  power  through  the 
use  of  the  springs,  the  pedals  and  the  saddle  remaining 
at  a  fixed  distance.  This  attempt  is  very  ingenious, 
and  in  the  right  direction.  The  objections  to  it  are 
that  it  is  not  quite  perfect,  and  that  it  is  as  yet 
somewhat  heavy  and,  some  think,  clumsy  in  its  action. 
Connected  with  this  plan  I  must  also  name  a  most 
ingenious  contrivance  for  lateral  movement  by  which 
vibration  on  either  side  is  prevented.  In  a  second 
class  of  attempted  non-vibratory  machines  the  object 
is  sought  to  be  attained  by  the  employment  of  springs 
placed  on  the  forks.  By  this  means  much  vibration 
is  saved  without  serious  addition  of  weight  or  compKca- 
tion,  but  with  the  advantage  of  giving  to  the  wheel 
most  extensive  play  in  meeting  obstacles  that  may  lie 
in  the  path  of  the  rider. 

The  objection  to  the  class  of  design  now  under 
consideration  is  the  loss  that  may  occur  through  the 
springs,  which  loss  is  taken  from  the  propulsion.  The 
objection  is  not  without  its  weight ;  but,  admitting 
so  much,  there  is  undoubted  gain  in  the  long  run. 
I  have  practically  tested  the  principle  in  one  machine 
in  which  it  forms  a  part,  and  I  confess  to  have  been 
agreeably  surprised  with  the  result.  In  short,  I  would 
prefer  to  lose  more  power  than  is  lost  in  order  to  save 
what  would  otherwise  be  lost  by  the  interference  from 
vibration. 

Over  and  above  the  methods  named  there  is  a 
principle     at    work    in    some    of    the    non- vibratory 


146  OPUSCULA    PRACTICA. 

machines  which  promises  well,  and  which,  adopting 
the  language  of  the  electricians,  may  be  called  break 
or  disconnection  of  vibration  in  circuit.  By  this 
means  that  which  would  become  a  vibratory  surface, 
if  it  remained  in  direct  connection  with  the  prime 
vibrating  surface,  is  cut  off  fi'om  the  primary  by  a 
series  of  connecting  links  placed  in  chain,  and  which 
cause  break  of  circuit.  This  excellent  principle,  as 
applied  to  the  handles  of  one  machine,  is,  I  can  say 
from  practical  trial,  extremely  effective,  and  I  believe 
it  is  equally  good  in  another  machine  where  it  is 
applied  to  the  driving  wheels  and  steering  wheel  as 
well  as  to  the  handles. 

In  another  class  of  machine  the  attempt  to  save 
vibration  to  the  rider  is  performed  by  introducing  the 
spring- action  into  the  wheels.  As  there  is  no  necessity 
for  adding  weight,  or  causing  any  complication  or  any 
weakness  in  this  method,  I  should  not  be  surprised 
to  see  it  become  widely  adopted.  The  adoption  would 
not  be  free  of  the  charge  that  with  the  resiliency 
obtained  there  would  be  some  loss  of  propulsive  power, 
regarding  which  the  same  rule  would  apply  as  to  the 
value  of  one  saving  against  another.  But  there  is  no 
reason  why  resilient  wheels  might  not  be  used  in 
combination  with  the  other  methods  until  such  a 
perfect  machine  is  invented  that  a  thoroughly  rigid 
frame  shall  sustain  a  set  of  bearings  for  the  rider  that 
shall  cut  off  vibration  from  every  point  of  his  body 
that  comes  in  contact  with  them,  and  yet  interrupt, 
in  no  way,  the  complete  application  of  propelling 
power. 
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MORPHINE-VASELINE  AS   A   LOCAL  APPLICATION 
IN  CANQER. 

^OEPHINE  combined  with  vaseline  forms  one 
of  the  best  possible  sedative  applications  in 
cases  of  external  malignant  disease,  in  which 
there  is  ulcerative   breach   of  surface   with 
continuous  pain.     The  mode  of  prescribing  the  prepara- 
tion runs  as  follows  : — 

Vaseline,  pure,  5j. 
Chloroform  5y« 
Morphine  gr.  iv. 

Mix  thoroughly  and  make  into  an  ointment. 

By  using  the  chloroform  a  larger  quantity  of 
morphine  can  be  introduced  than  if  the  alkaloid  were 
used  alone,  the  distribution  through  the  mass  being 
more  complete.  The  chloroform,  in  the  proportions 
named,  causes,  as  a  rule,  no  irritation,  but  acts  rather 
as  a  sedative.  Chloroform  also  is  a  powerful  anti- 
septic, and  as  such  is  a  good  remedy  in  the  class 
of  case  under  consideration. 

Morphine-vaseline  is  most  conveniently  applied 
thinly  spread  over  a  piece  of  fine  lint  or  soft  linen.  It 
is  easily  removable  without  injury  to  the  surface  upon 
which  it  is  applied,  and  it  may,  therefore,  be  used 
even  on  surfaces  from  which  the  danger  of  haemorrhage 
is  foreseen.  The  dressing  may  be  renewed  twice  in 
the  course  of  twenty-four  hours. 
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jN  the  physician  whose  life  and  works  will  now 
appear  before  us,  there  will  be  presented,  in 
a  few  pages  a  typical  medical  scholar  and 
historian ;  a  man  of  strong  political  senti- 
ments also,  and  one  who  was  not  afraid  to  pay  the 
penalty  incident  to  independence  of  opinion  on  affairs 
of  State,  at  a  period  when  it  was  the  easiest  thing  in 
the  world  to  drop  into  disputations  that  cost  the  dispu- 
tant his  life.  At  the  date  of  the  birth  of  Ereind,  1675, 
political  troubles  were  re-assuming  the  revolutionary 
character.  The  Commonwealth  had  been  defunct  over 
fifteen  years,  and  a  restored  king  sat  on  the  throne ;  but 
there  was  no  sound  peace  and  no  satisfactory  feeling  in 
regard  to  the  succession,  for  although  the  reaction  of 
royalty  had  been  strong  towards  the  second  Charles,  a 
staunch  old  Puritan  spirit  remained,  and  the  idea  that 
the  Stuarts  had  about  them,  in  some  concealed  recesses 
of  their  nature,  a  so-called  Popish  inclination,  and  a 
desire  to  re -introduce  the  ancient  Church  in  all  its 
glory,  was  rankling  in  the  minds  of  the  most  sincere 
and  still  most  powerful  of  the  population.  It  was  felt, 
in  short,  that  the  Stuarts  were  doomed,  as  rulers  who 
could  not  be  trusted ;  as  men  whom  no  warning,  not 
even  the  removal  of  one  of  their  kingly  heads,  could 
teach  uprightness  and  straightforwardness  in  aU  their 
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doings,  and  who  must  depart,  whoever  might  be 
found  to  replace  them  in  power.  This  state  of  political 
anxiety,  in  which  he  was  born  and  bred,  exerted,  in  a 
manner  quite  natural,  as  we  shall  see,  a  marked  influence 
on  him  with  whom  we  are  now  specially  concerned. 

William,  the  father  of  John  Freind,  a  clergyman  of 
the  Established  Chm'ch  of  England  at  the  time  of 
the  birth  of  his  famous  son,  was  rector  of  the  parish 
of  Croton,  in  Northamptonshire,  a  charge  which  he 
conducted  with  exemplary  character,  piety,  and  judg- 
ment. In  addition  to  John  two  other  sons  were  born 
to  this  clergyman,  Kobert  and  William,  to  whom  I  may 
at  once  refer,  and  so  remove  them  from  the  field. 

Robert  Freind  went  when  very  young  to  Westminster 
School,  was  advanced  from  thence  to  Christ  Church, 
Oxford,  graduated  M.A.  in  1696,  was  made  second  master 
of  Westminster  School  in  1699,  took  D.D.  in  1709, 
became  rector  of  Witney  in  Oxfordshire,  and  head 
master  of  Westminster.  Later  in  life  he  was  appointed 
Canon  of  Westminster,  and  after  resigning  his  position 
of  Master  of  the  Westminster  School  to  his  son  Wilham, 
continued  his  learned  and  useful  life  until  August  1754, 
when  he  died  at  the  age  of  eighty-four. 

William  Freind,  the  other  brother  of  our  historian 
and  physician,  became,  like  Eobert,  a  clergyman  of  the 
Established  Church,  and  under  the  patronage  of  one  of 
his  schoolfellows.  Lord  Winchelsea,  was  made  chaplain 
in  the  Navy.  This  brother,  who  seems  to  have  been 
the  oldest  one,  was  subjected  to  the  strangest  freaks 
of  fortune.  He  twice  won  the  highest  lottery  prize  of 
his  time,  but  owing  to  his  unbounded  hospitahty  and 
freedom  with  his  money,  fell  into  prison,  and  became  so 
poor  that  he  had  to  apply  to  Mrs.  Pilkington  for  the 
loan  of  sixpence.     In  the  jail  in  which  he  was  confined 
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te  acted — so  the  lady  just  named  tells  us — as  chaplain 
to  a  sort  of  congregation  there,  and  although  he  dis- 
coursed most  eloquently  to  his-  fellow-prisoners,  they 
were  "  so  mad  drunk  that  they  bade  him  hold  his 
tongue ;  he  indeed,  like  Orpheus,  played  to  wolves  and 
bears ;  nor  were  they  half  so  obliging  to  him  as  the 
storms  were  to  Arion  ;  neither  could  he,  though  uttering 
dulcet  and  harmonious  sounds,  make  the  rude  crowd 
grow  civil  with  his  song."     He  died  in  1745. 

John  Freind,  with  whom  we  now  are  exclusively  con- 
cerned, was  born,  as  we  have  seen,  at  Croton  in  1675. 
He,  with  his  brother  Eobert,  was  sent  to  Westminster 
School,  where  he  came  under  the  care  and  the  cane  of 
Dr.  Busby.  From  Westminster  he  was  transferred  to 
Christ  Church,  Oxford;  where,  in  conjunction  with  P. 
Foulkes,  he  pubHshed,  in  Latin,  an  edition  of  two 
Greek  Orations,  ''  JEschinis  contra  Ctesiphontem,  et 
Demosthenis  de  Corona  Orationes;^'  revised  the  edition 
of  the  Met  amor  piloses  of  Ovid  which  had  been  prepared 
for  the  Dauphin;  became  one  of  the  "  Bees  "  of  his 
college  under  Dean  Aldrich,  and,  dubbed  the  "  Director 
of  Studies  "  by  the  famous  Boyle,  fell  under  the  lash 
of  the  still  more  famous  Bentley,  the  Royal  Librarian. 

ENTRY   INTO    MEDICINE. 

From  the  early  part  of  his  career  Freind  was  devoted 
to  the  study  of  medicine,  and  began  at  once  to  connect 
with  his  classical  studies  those  of  physic,  including 
anatomy  and  the  then  young  and  promising  science  of 
chemistry.  The  first  evidence  he  gave  of  original  work 
in  medicine  was  in  a  letter  to  Dr.  Hans  Sloane,  on 
a  hydrocephalic  head ;  an  effort  followed  in  another 
letter,  addressed  to  the  same  great  authority,  on  some 
remarkable  cases  occurring  in   Oxfordshire   of  a   rare 
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convulsive  affection;  one  of  those  curious  outbreaks 
of  mental  contagious  disease  which,  like  a  true 
epidemic  disease,  excite  for  a  time  the  wonder  and 
even  alarm  of  the  districts  in  which  they  are  mani- 
fested. The  first  of  these  letters  was  published  in  the 
Philosophical  Transactions  for  September,  1699  ;  the 
second  for  March  and  April,  1701  (No.  270). 

From  this  period  of  his  life,  onwards  through  all  his 
life,  Freind  held  to  physic  as  a  profession,  taking  his 
line  from  the  school  of  natural  medical  philosophers 
who  had  commenced  to  flourish,  in  his  time,  as  the 
mechanical  and  physical  interpreters  of  the  natural 
phenomena  of  disease.  These  remarkable  philoso- 
phers represented  a  school  which,  up  to  the  days  of 
Black  and  Cullen,  was  largely  dominant,  and  was  con- 
sidered to  be  of  the  highest  class.  It  was  a  school 
influenced  by  the  genius  of  Newton,  just  as,  in  our  own 
day,  we  have  a  school  influenced  by  the  labours  of 
Darwin.  It  was  a  mathematical  school,  in  which  an 
attempt  was  made,  far  too  early  to  ripen  into  anything 
seriously  great,  to  bring  the  phenomena  connected  with 
mutable,  variable,  and  dying  things  under  the  same 
laws  as  those  which  are  recognisable  in  what  is  called 
dead  matter,  dead  masses  of  materials  which  are  not^ 
according  to  our  limited  comprehension,  mutable,  vari- 
able, or  mortal.  As  a  necessity  the  school  died  out  so 
soon  as  the  science  of  life  became  more  and  more  re- 
vealed in  all  its  infinite  subtleties ;  but  for  a  long 
period  it  held  its  own,  and  at  its  birth  it  had  for  its 
exponents  men  of  such  eminence  that  it  is  no  wonder 
a  scholar  like  Freind  should  be  governed  by  it.  The 
great  physicists  Borelli  and  Baglivi  had  laid  the  ana- 
tomical foundations  of  this  mechanical  school,  and,  in 
their  department,  had  real  scope  for  their  labours  ;  while 
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here,  in  our  country,  the  ingenious  and  yet  fanciful 
scholar  Pitcairne  had  wandered  into  the  mechanical  art 
so  argumentatively  that  a  kind  of  certainty  in  medicine 
had  entered  the  minds  of  the  best  educated  medical 
men,  leading  them  to  hope  and  beheve  that  a  new  era 
had  arrived,  in  which  a  still  rude  and  vulgar  art  would 
quickly  be  brought  under  the  control  of  a  truly  learned 
and  certain  system  and  craft. 

In  the  year  1703,  filled  with  the  doctrines  of  the 
school  of  mechanical  medicine,  Freind  produced  his 
second  work,  in  which  he  appHed  the  mechanical 
theory  to  the  study  of  the  menstrual  flux  of  women, 
by  tracing  the  flux  to  a  periodical  plethora.  The  book 
was  entitled.  ^^  Emmenologiaf  in  qua  Fluxus  Muliehris 
menstrui  Phenomena^  Periodic  Vitia,  cum  medendi 
MetJiodo,  ad  JRationes  mechanicas  exiguntur,'^  8vo. 
It  is  said  of  this  essay  that  it  was  not  accepted  as 
minutely  correct  by  the  cotemporaries  of  its  author, 
but  was  considered,  on  the  whole,  as  a  very  good 
and  learned  treatise,  written  in  excellent  style,  and 
with  great  perspicuity  of  language. 

In  the  year  following  the  appearance  of  the  "  Emme- 
nologia  "  Freind  was  appoiuted  Professor  of  Chemistry 
at  Oxford.  He  held  the  post,  however,  only  about  one 
year,  having  been  called  upon  to  go  out  to  Spain  as 
physician  to  the  Earl  of  Peterborough  during  the  expe- 
dition conducted  by  that  famous  general  of  the  forces. 
On  the  raising  of  the  siege  of  Barcelona,  in  1706,  of 
which  siege  he  afterwards  wrote  an  account  in  defence 
of  his  general,  he  left  the  service  of  the  army  and  pro- 
ceeded to  make  the  grand  tour,  visiting  the  most  famous 
schools  of  Italy,  and  entering  into  personal  communica- 
tion with  Baglivi,  Lancisi,  and  others  of  the  masters 
of  physic  who   flourished  at  that  time.     In  1707  he 
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returned  home,  and  almost  immediately  published  the 
political  work  above-named,  together  with  an  additional 
piece  called  "  The  Campaign  of  Valencia.''  In  these 
essays  we  get  a  first  taste  of  Freind  on  the  political 
side  of  his  character,  a  side  which  marked  him  out  as 
something  more  than  a  physician,  and  which  showed 
him  to  be  a  partisan  who  could  fight  as  bravely  as  any- 
one for  a  cause  he  had  deliberately  espoused.  From 
this  moment,  in  fact,  he  became  what  is  called  a  strong 
party  man  in  political  warfare,  a  position  leading  him 
into  difficulties  which,  later  on,  influenced  his  career 
in  a  signal  degree.     But  I  must  not  anticipate. 

In  the  year  1707  our  active  scholar,  who  had  graduated 
B.A.  in  1698  and  M.A.  1701,  was  made  a  Doctor  of 
Medicine  of  Oxford,  and  two  years  afterwards  he  pub- 
lished the  series  of  lectures  on  Chemistry  which  he  had 
delivered  in  1704.  These  lectures  were  strictly  New- 
tonian in  their  bearing,  and  were  dedicated  to  the  great 
Sir  Isaac  himself.  The  lectures  were  warmly  criticised 
by  the  then  rising  school  of  German  chemists,  and  were 
so  misrepresented,  as  being  of  a  mystical  or  occult 
character,  that  their  author  felt  bound  to  defend  him- 
self respecting  them  in  a  letter  addressed  to  the  Eoyal 
Society,  of  which  distinguished  body  he  was  elected  a 
Fellow  in  1712.  Soon  after  this  event  he  accepted  a 
commission  to  accompany  the  Duke  of  Ormond  into 
Flanders  as  physician. 

THE    PEACTITIONER. 

In  1713  Freind  returned  to  London,  and  settled  down 
as  a  practitioner  of  medicine  of  the  highest  rank. 

Everything  of  a  social  kind  recommended  Freind 
at  this  time  to  the  favour  of  the  profession  and  to  that 
of  the  most  influential  persons  of  the  outside  world, 
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with  the  exception  of  a  small  and  powerful  circle 
around  the  Court.  In  his  day  the  battle  royal  between 
"Whig"  and  "Tory"  divisions  of  party,  two  distinctive 
appellations  laid  and  named  just  before  his  time/  was 
keen  and  intense,  and  although  his  position  as  a  Tory 
influenced  his  political  life,  it  was  harmless  to  injure 
him  in  his  professional  career.  On  the  30th  of  Septem- 
ber, 1713,  he  was  admitted  as  a  candidate  of  the  Royal 
College  of  Physicians;  on  the  9th  of  April,  1716,  he  was 
called  to  the  Fellowship  ;  and,  becoming  one  of  the 
great  lights  of  the  college,  was  Gulstonian  Lecturer  in 
1718,  Harveian  Orator  in  1720,  and  Censor  in  1718-19. 
Soon  after  his  election  to  the  Fellowship  of  the 
Boyal  College,  Freind,  resuming  his  pen  as  a  medical 
writer  classical  and  practical,  published  the  lirst  and 
third  books  of  Hippocrates,  '*  De  Morbis  Popularibus" 
to  which  he  added  nine  short  essays  or  commentaries 
bearing  on  fevers.  This  publication  gave  rise  to  a  fierce 
and  notable  controversy,  in  which  Dr.  Woodward,  of 
whom  we  had  some  notice  in  the  life  of  Arbuthnott, 
took  an  active  part.  Woodward  was  always  ready  to 
fight,  and  he  now  offered  battle  on  the  question  of  the 
treatment  of  fevers,  in  an  essay  on  the  ^'  State  of  Physic 
and  of  Diseases,  with  an  enquiry  into  the  causes  of  the 
late  increase  of  the77i,  but  more  particularly  of  the 
Small-pox.'^  To  Woodward,  personally,  Freiud  would 
not  condescend  to  reply,  for  Woodward,  although  of  un- 
doubted worth,  talent,  and  honesty,  was,  as  we  have  seen 
in  the  lives  both  of  Mead  and  Arbuthnott,  a  man  whom 
we  should  in  these  days  consider  as  one  "  boycotted  " 
by  his  fellows,  and  this  without  his  seeming  to  have 
done  anything  wrong  in  any  way  whatever.  In  plaiQ 
words,  he  was  an  original  weak  man ;  too  origiual  to 
stand  with  the  crowd,  too  weak  to  stand  by  himself. 
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but  too  anxious  to  consort  with  the  recognised  elect, 
to  whom  he  was  always  offering  his  allegiance,  and 
always  getting  what  he  might  be  sure  to  expect  from 
them.  To  a  proud  man  like  Freind  such  a  man  as 
Woodward,  whatever  his  genius,  would  be  a  mere  foil, 
to  be  played  at  anonymously  and  made  a  fool  of;  or 
hit  at  by  side-blows,  a  mode  of  warfare  common  to 
the  high  and  mighty,  by  which  they  retain  and  main- 
tain their  own  pride  if  they  do  nothing  more.  To 
Woodward  Freind  replied  in  this  form.  He  wrote  a  letter 
to  Dr.  Mead  concerning  the  advantage  of  purging  in 
the  second  fever  of  the  confluent  small-pox ;  and 
under  the  assumed  name  of  Dr.  Byfield  he  addressed 
a  letter  "  To  the  Learned  Dr.  Woodward,"  in  which, 
to  use  the  words  of  one  of  his  early  biographers,  "  he 
rallied  Woodward  with  great  spirit  and  address,  making 
no  serious  answer  to  Woodward's  book,  but  contenting 
himself  with  ridiculing  his  antagonist  under  the  name 
of  a  celebrated  empiric." 

To  us  in  this  day  the  quarrel,  altogether  out  of  date, 
involves  a  point  of  practice  in  which  we  have  little 
interest,  the  treatment  of  confluent  small-pox  by 
purgatives  being  now  removed  very  far  from  the  field 
of  serious  argument.  But  in  the  days  of  Freind  the 
treatment  of  small-pox  was  one  of  the  vital  questions 
of  practical  medicine,  and  whether  to  cleanse  the  body 
of  the  pestilent  humours  that  infected  it  by  recourse 
to  free  purgation,  or  whether  to  let  nature  herself 
evacuate  the  humours,  was  considered  second  to  no 
other  question  in  the  whole  domain  of  practice.  The 
question  was  never  satisfactorily  settled.  We  read 
of  it  cropping  up  again  and  again,  to  the  time  of 
Dr.  Gregory,  who,  referring  to  the  very  dispute 
between  Freind  and  Woodward,  observes  : 
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**  One  of  the  most  remarkable  disputes  in  physic 
was  that  regarding  the  propriety  of  using  purgatives 
during  the  secondary  fever  of  small-pox.  Sydenham, 
with  all  his  boldness,  never  wholly  divested  himself 
of  the  early  prejudices  which  the  Arabians  had  incul- 
cated against  purgatives  in  small-pox.  Morton  inveighed 
bitterly  against  their  use,  while  Dr.  Freind,  with  the 
true  spirit  of  a  reformer,  advocated  their  free  employ- 
ment, especially  during  the  secondary  fever.  They  are 
now  as  freely  employed  in  the  secondary  fever  of  small- 
pox as  in  ague  or  in  typhus.  They  are  of  the  greatest 
service  when  the  skin  is  hot  and  dry,  when  a  scar- 
latinal rash  covers  the  body,  or  innumerable  abscesses 
give  evidence  of  the  excited  state  of  the  cutaneous 
vessels." 

Mead  took  the  same  side  as  Freind  on  the  vexed 
question  of  purgation  in  the  secondary  fever  of  small- 
pox, but  appears  to  have  been  unwiUing  to  attach  any 
specific  value  to  mercury ;  on  which  medicine  another 
battle  was  fought,  which  ended  in  the  curious  discovery 
that,  although  free  dilution  of  small-pox  virus  with 
water  did  not  destroy  its  infectious  properties,  the 
addition  of  calomel  to  it  did. 

THE    POLITICIAN   AND    HISTOEIAN. 

We  are  now  brought  to  a  new  and  important  phase 
in  the  life  of  Freind,  during  which  he  appears  in  a  fresh 
character,  namely,  as  a  political  prisoner  and  medical 
historian ;  a  strange  combination,  and  yet  one  in  which 
he  figures  naturally  and  favourably.  It  will  have  been 
inferred  that  he  had  always  some  poHtical  leaning 
of  an  active  kind,  and  in  the  year  1722  he  gave  way  to 
this  so  far  as  to  stand  as  member  of  Parliament  for 
Launceston  in  Cornwall,  for  which  borough   he   was 


i 


THE    MEDICAL    HISTOEIAN.  157 

duly  returned  in  the  Tory  interest.  In  the  Commons 
he  soon  distinguished  himself  hy  the  smartness  of  his 
speech  and  the  freedom  of  his  expression  against  any 
measure  of  which  he  did  not  approve  and  which  he 
thought  called  for  observation  ;  so  that  amongst  his 
opponents  he  became  a  marked  man,  and  amongst  his 
friends  a  man  of  mark,  and  that  too  in  stormy  days 
when  the  spirit  of  the  whole  of  the  nation  was  worked 
into  inry  by  the  failure  of  the  great  "  South  Sea  bubble," 
and  by  the  distress  incident  to  that  gigantic  fraud 
on  people  whose  cupidity  was,  in  truth,  the  heart  of  the 
transaction,  and  who  deserved  pretty  well  all  that  they 
got.  But  the  people  themselves,  blind  to  their  own 
faults,  and  believing  that  the  foul  cheat  must  lie  with 
some  of  the  political  chiefs,  vented  their  wrath  on  a 
few  suspects.  Amongst  these  the  Bishop  of  Eochester, 
Bishop  Atterbury,  was  the  most,  or  one  of  the  most, 
signalized,  and  what  was  called  the  Atterbury  plot 
was  submitted  to  scrutiny.  The  Bishop,  an  able  and 
energetic  man  and  a  bold  and  skilful  leader  of  his  party, 
was  arrested ;  his  papers  were  seized,  and  he  with  the 
Duke  of  Norfolk,  the  Earl  of  Orrery,  Lord  North,  and 
Lord  Grey  were  confined  to  the  Tower  with  some  other 
supposed  offenders,  including  Freind,  who  as  physician 
to  the  Bishop,  and  in  student  days  a  college  associate, 
— one  of  the  Bees,  and  conjoint  author  of  an  attack  on 
Bentley, — as  well  as  a  Tory  M.P.,  fell  an  easy  prey 
at  a  time  when  popular  feeling  was  so  excited  and  the 
great  safeguard  of  English  liberty,  the  Habeas  Corpus 
Act,  was  suspended.  After  an  examination  before  a 
committee  of  the  Privy  Council  he  was  committed, 
with  the  rest,  to  the  Tower,  and  remained  a  prisoner 
there  from  March  17th,  1722-3,  until  June  21st  of  that 
memorable  year. 
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And  now  we  must  stop  for  a  short  time  to  see  our 
learned  ^sculapian  in  the  seclusion  of  the  prison,  wait- 
ing for  the  turn  of  the  wheel  of  fortune  for  good  or  for 
evil.  His  life  probably  was  never  in  danger,  and  his 
creature  comforts  must  have  been  fairly  looked  after, 
because  he  himself  conveys  to  us  that  the  most  he  had 
to  complain  of  was  an  enforced  leisure.  To  fill  up  the 
void  thus  occasioned  he  must  once  more  have  resort 
to  the  pen,  and  compose  another  letter  to  Dr.  Mead  on 
**  A  Particular  Kind  of  Small  Pox."  The  letter  was  not 
a  long  task,  and  when  it  was  finished  necessity  called 
for  a  new  and  more  elaborate  occupation.  "  There  is 
no  virtue  like  necessity." 

THE    HISTORY   OF    MEDICINE. 

The  task  that  now  was  entered  into  was  in  every  sense 
congenial  to  his  position,  his  tastes,  and  his  learning. 
He  tells  us  that  the  work  was  written  only  to  pass  away 
a  few  leisure  hours,  and  VTithout  any  design  of  making 
it  public  ;  afterwards  he  was  persuaded  to  review  it,  and 
made  some  additions  as  he  found  occasion.  He  adds 
that  "  if  this  short  histoiy  of  physic  can  be  of  any  use 
or  entertainment  to  those  who  are  versed  in  the  Ancients, 
or  can  excite  others  to  be  better  acquainted  with  them, 
he  will  think  his  laboui-  very  well  employed ;  or  if  it 
shoul(J  not,  he  shall  not  be  dissatisfied  with  having 
amused  himself  in  this  way." 

Starting  on  the  excellent  and  independent  basis  thus 
quoted,  the  only  sound  basis  of  every  independent 
work,  Freind  opens  his  treatise  in  the  form  of  a  letter 
to  Dr.  Mead,  and  defines  the  intention  and  scope  of  the 
labour  before  him.  He  refers  to  the  famous  History 
of  Physic  by  the  great  scholar  Le  Clerc,  in  which 
work  the  history  is  brought  down  to  the  end  of  the  time 
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of  Galen.  In  Le  Clerc  he  finds,  amply  and  clearly 
represented,  all  the  philosophy,  the  theory,  and  practice 
of  the  ancient  physicians,  so  that  there  is  "scarce  a 
notion,  a  distemper,  a  medicine,  or  even  the  name  of 
an  author  to  be  met  with  amongst  them  of  which  there 
is  not  given  a  full  and  exact  account." 

But  about  the  latest  edition  of  Le  Clerc  which  had 
passed  into  the  hands  of  Freind  there  was  a  shortcoming. 
In  this  edition  there  was  included  a  plan  which  should 
serve  for  a  continuation  of  the  history  down  to  the 
middle  of  the  seventeenth  century,  a  space  of  one 
thousand  two  hundred  years,  and  too  large  to  be  well 
explained  in  so  brief  a  sketch,  though  he  had  filled  half 
of  it  with  relating  "  all  the  obscure  jargon  and  nonsense 
of  that  illiterate  enthusiast  Paracelsus."  The  addition, 
for  this  reason,  was  very  unsatisfactory;  it  was  an  imper- 
fect and  superficial  performance,  and  it  had  the  further 
fault  that  it  was  incorrect  in  respect  to  dates.  For 
instance,  Le  Clerc  placed  Oribasius,  Aetius,  Alexander, 
and  Paulus,  without  any  distinction,  in  the  fourth 
century ;  but  Oribasius  wrote  his  collections  in  the  time 
of  Julian,  about  360,  though  he  lived  till  the  end  of  the 
fourth  century.  Aetius  did  not  write  till  the  very  end 
of  the  fifth  or  the  beginning  of  the  sixth  century,  as 
his  own  works  prove.  Alexander  flourished  later  than 
Aetius,  in  the  reign  of  Justinian.  And  Paulus  was 
later  stiU,  since  he  mentions  Alexander,  and  was  him- 
self referred  to  by  Abulphragius,  the  Arabian,  who 
places  him  in  the  reign  of  Heraclius,  about  the  year  621, 
just  before  the  Chalifate  of  Othman,  which  began  in 
643,  two  years  after  the  death  of  Heraclius.  A  still 
greater  mistake  is  brought  against  Le  Clerc  in  respect 
to  Diodes  Carystius,  who  has  been  called  the  second 
Hippocrates,  and  who  lived  three  hundred  years  B.C., 
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but  who,  according  to  Le  Clerc,  lived  eighty  years  after 
Paulus,  although  Paulus  himself  quotes  a  letter  written 
by  Diodes  to  Autigonus. 

To  supply  the  void  left  by  Le  Clerc,  and  put  the 
history  right  in  the  matter  of  dates,  Freind  reviews 
afresh  the  lives  and  works  of  the  four  authors  Oribasius, 
Aetius,  Alexander,  and  Paulus,  with  some  other  histories 
and  comments  which  will  call  for  our  attention.  The 
work,  which  was  pubhshed  in  two  parts,  the  first  in 
1725,  the  second  in  1726,  was  not,  at  once,  well  received 
on  all  sides.  It  met  with  some  envious  criticism  at 
home,  but  with  the  most  hostile  abroad,  from  Daniel  Le 
Clerc,  the  brother  of  the  Historian  of  Physic  up  to  the 
time  of  Galen.  Freind  had  spoken  in  the  highest  terms 
of  admiration  of  the  first  portion  of  John  Le  Clerc' s 
labours,  but  considered  that  the  fragment  deahng  with 
the  time  after  Galen  was  most  imperfect  and  incorrect ; 
hence  his  own  treatise.  To  this  Daniel  Le  Clerc  re- 
sponded that  Freind  had  misinterpreted  his  brother's 
object  and  intention,  which  was  to  supply,  simply,  a 
rough  draft  which  might  be  of  service  to  any  one  who 
would  undertake  a  more  elaborate  exposition. 

After  correcting  the  dates  which  were  given  by  Le 
Clerc,  Freind  proceeds  to  narrate  the  lives  and  works 
of  the  four  authors  above  specified  in  some  detail.  He 
commences  with  Oribasius,  who  deserves  the  name 
given  him,  of  Simia  Galeni.  Of  Oribasius  he  records 
that  his  anatomy  is  taken  mainly  from  Galen,  but  that 
he  is  originally  signaUzed  by  being  the  first  to  describe 
the  salivary  glands,  as  in  the  following  words :  "On 
each  side  of  the  tongue  lie  the  orifices  of  the  vessels 
which  discharge  the  spittle,  and  into  which  you  may 
put  a  probe.  These  vessels  take  their  rise  from  the  root 
of  the  tongue,  where  the  glands  are  situated.     They  arise 
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from  these  glands  in  much  such  a  manner  as  arteries 
usually  do,  and  convey  the  salivary  liquor  which  moistens 
the  tongue  and  all  the  adjacent  parts  of  the  mouth." 

Oribasius  is  also  credited  with  being  the  first  to 
describe  a  strange  species  of  melancholy  and  madness, 
which  he  thus  explains.  "  The  persons  affected  go  out 
of  their  houses  in  the  night  time,  and  in  everything 
imitate  wolves,  and  wander  among  the  sepulchres  of 
the  dead  until  daybreak.  You  may  know  them  by 
these  syraptoms.  Their  looks  are  pale ;  their  eyes  are 
heavy,  dull,  and  dry,  without  the  least  moisture  of  a 
tear  ;  their  tongue  is  exceedingly  parched  and  dry ;  no 
spittle  in  the  mouth ;  extreme  thirst ;  their  legs,  from 
the  falls  and  bruises  they  receive,  are  full  of  incurable 
sores  and  ulcers."  The  Greeks  called  this  disease 
Lucanthropia,  after  the  wolf,  or  wolf-madness ;  and 
Freind,  after  naming  other  authors  amongst  the  ancients 
who  had  described  the  disease,  relates  that  some  living 
near  to  his  own  time,  for  example  Donatus  and 
Forestus,  had  also  recognized  it. 

Oribasius  was  a  man  of  the  highest  mark.  He  was 
born  at  Pergamus,  and  was  educated  in  the  school  of  Zeno 
the  Cyprian,  at  Sardes ;  he  then  moved  to  Alexandria, 
where  he  became  a  famous  professor;  helped  the 
Emperor  Julian  to  the  Empire  ;  was,  in  return,  made 
Quaestor  of  Constantinople ;  fell  into  disgrace  under 
the  next  Emperor ;  was  banished  and  delivered  into  the 
hands  of  the  barbarians,  but  cured  them  of  their  diseases 
with  such  skill  that  they  adored  him  as  a  god.  Hence 
he  was  recalled  to  place  and  power,  and,  at  his  death, 
left  behind  him  seventy-two  volumes  of  collected  works. 

Of  his  next  author,  Aetius,  Freind  speaks  with  great 
admiration.  Aetius,  following  ^sclepiades,  treated 
anasarca   by   incisions   in   the    lower    limbs,   in    the 
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scrotum,  and  in  other  parts  of  the  body.  He  made 
free  use  of  issues,  and  in  the  case  of  a  bite  from  a  mad 
dog,  advised  that  the  issues  should  be  kept  open  forty 
or  even  sixty  days,  and  if  they  closed  should  be  opened 
again.  He  was  also  the  first,  from  Leonides,  who 
gave  an  account  of  the  Dracunculi,  a  sort  of  worms, 
sometimes  large,  sometimes  small,  which  breed  most 
frequently  in  the  thighs,  but  now  and  then  in  the 
muscular  parts  of  the  arm.  These  worms  move  under 
the  skin  without  giving  any  pain.  But,  in  time,  the 
place  suppurates  about  the  extremity  of  the  worm  ;  the 
skin  opens,  and  the  head  of  the  animal  appears.  Care 
must  be  taken  to  let  the  worm  come  out  entirely  of 
itself,  or  by  the  help  of  a  string  or  incision;  for  if 
it  break,  and  part  of  it  be  left  behind,  it  occasions 
exquisite  pain. 

Aetius  was  born  in  Amida,  in  Mesopotamia  ;  studied 
at  Alexandria,  and  was  probably  a  Christian.  He  is 
sometimes  named  as  one  of  the  chief  ofiicers  who  went 
before  the  emperor  as  his  harbinger.  He  was  great  on 
Egyptian  pharmacy  and  nostrums,  and  it  seems,  says 
Freind,  "  to  have  been  his  design  to  show  us  how  little 
there  is  in  such  recipes  when  they  are  once  made 
public,  whatever  pompous  names  they  might  bear  or 
however  much  soever  they  were  in  vogue.  A  man  who 
has  the  least  acquaintance  with  medicine  must  be 
sensible  that  any  universal  remedy  must  be  a  cheat." 
Aetius  was  great  on  gout,  but,  like  a  good  many 
moderns,  proposed  rules  for  cure  which  were  worse 
to  bear  than  the  disease  itself.  In  one  example  the 
process  of  cure,  through  a  strict  and  peculiar  regimen, 
lasted  the  whole  of  a  year. 

On  the  physician  Alexander,  commonly  known  in  his 
own  day  as  "  Alexander  the  Physician,"  Freind  expends 
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much  admiration.  Alexander  was  born  at  Tralles,  his 
father,  Stephanus,  being  of  the  profession  of  medicine. 
He  was  most  esteemed  for  his  therapeutical  learning, 
and  had  a  knowledge,  considered  to  be  of  the  highest 
order,  of  the  use  of  purgatives,  of  emetics,  of  blisters, 
and  of  blood-letting.  lie  was  conversant  with  the 
disease  of  the  lung  called  tubercle,  and  relates  an 
instance  of  one  who  coughed  up  a  calculus,  like  a  real 
stone,  smooth,  hard,  and  making  a  noise  if  it  were 
dropped  on  the  ground.  Of  the  value  of  water  as  an 
aliment,  Alexander  possessed  a  most  acute  and  singular 
knowledge.  He  says  that  though  water  be  looked  on 
by  some  as  having  no  powers  of  nourishment,  because 
it  is  a  simple  body,  yet  it  is  the  means  of  nourishing 
everything  ;  it  conveys  the  aliments  into  the  body  and 
unites  the  divided  particles.  For  if  water  joins  together 
the  dry  and  disunited  parts  of  the  earth,  and  gives  it  a 
continuity,  so,  as  different  vessels  may  be  formed  out 
of  it ;  if  it  makes  the  very  bread  we  eat ;  and  if  it  is  the 
main  instrument  of  generation,  both  in  the  animal  and 
vegetable  world,  it  is  highly  reasonable  to  think  that 
it  performs  the  same  offices  in  the  human  body. 

Reasoning  from  these  premises,  it  was  the  practice  of 
Alexander  of  Tralles  to  administer  all  medicines,  in 
fevers,  with  a  free  quantity  of  water  :  ''  a  practice," 
says  Freind,  "which  is  not  only  consistent  with  his 
own  notions,  but  surely  founded  upon  very  good  reason." 

For  the  relief  of  hiccough  Alexander  recommends 
some  kind  of  mental  diversion,  such  as  the  counting 
of  money ;  and  amongst  common  and  useful  remedies, 
remaining  in  use  even  up  to  our  day,  he  mentions,  for 
the  first  time  in  medicine,  our  old  familiar  and  much- 
valued  friend  rhubarb.  To  him  rhubarb  was  a  remedy 
in  weakness  of  the  liver  and  dysentery.     He  was,  also. 
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acquainted  with  steel  as  a  medicine,  recommending  it 
in  what  he  designates  schirrus  of  the  spleen.  Writing 
to  Theodorus  on  the  subject  of  worms  in  the  intestinal 
canal,  and  in  reference  to  a  child  of  Theodorus  supposed 
to  be  suffering  from  that  cause  of  disease,  he  shows  a 
most  advanced  knowledge.  He  describes  clearly  the 
three  species  of  worms,  the  little  slender  ascarides, 
the  round  worm,  and  the  broad  worm  or  taenia.  Of 
the  last  he  had  seen  one  nearly  sixteen  feet  long.  From 
some  of  the  recipes  given  by  Alexander,  Freind  con- 
siders that  he  was  either  a  Christian  or  a  Jew ;  and  as 
he  professes  a  belief  in  charms  for  demoniacs,  consist- 
ing of  words  taken  from  the  Scriptures,  he  thinks  he 
must  have  been  a  Christian,  since  the  Christians  seem 
to  have  introduced  that  custom. 

In  commenting  on  Alexander,  Freind  discusses  the 
disputed  point  whether  he  belonged  to  the  Methodists, 
and  decides  at  last  rather  against  that  supposition. 
He  also  introduces  us  to  various  of  the  cotemporaries 
and  followers  of  the  illustrious  Trallien,  and  coming  to 
Procopius,  who  wrote  in  the  time  of  Justinian,  he  in- 
clines to  the  view  that  this  distinguished  scholar  and 
figure  in  history  belonged  also  to  the  fraternity  of  physic. 
He  bases  this  theory  on  some  passages  in  the  works 
of  Procopius,  in  which  that  historian  treats  on  medical 
men  and  medical  subjects  in  terms  which  seem  to  betray 
a  skill  and  knowledge  which  nothing  short  of  a  pro- 
fessional training  could  permit.  The  passages  at  least 
are  sufficient  to  show  that  the  writer  had  a  tincture  of 
the  profession  when  he  was  young,  before  he  was 
employed  in  civil  affairs ;  for  he  uses  the  very  words 
and  phrases  which  are  familiar  with  the  physical 
writers,  and  has  described  one  distemper,  the  plague 
which  raged  in  Constantinople  in  543,  with  as  much 
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art  and  exactness,  and  as  much  in  the  language  of 
physic,  as  if  he  had  been  a  professed  physician. 

From  Alexander,  Freind  passes  to  Paulus,  and  treats 
of  him  in  the  same  learned  style.  Paulus  lived  in  the 
seventh  century,  and  although  a  compiler,  was  very 
different  from  Oribasius  and  Aetius.  Paulus  tran- 
scribed a  great  deal  from  Alexander,  not  only  in  the 
sense,  but  in  the  words.  He  was  born  in  the  island  of 
^gina,  was  a  great  traveller,  and  had  opportunities  of 
seeing  much  practice  in  different  countries.  His 
descriptions  of  diseases  are  short  and  full,  and  "  how 
great  a  copier  soever  he  be,  one  thing  is  remarkable  of 
him,  that  he  treats  particularly  of  women's  distempers, 
and  seems  to  be  the  first  instance  upon  record  of  a 
professed  man-midwife,  for  so  he  was  called  by  the 
Arabians ;  and,  accordingly,  he  begins  his  book  with 
diseases  incident  to  pregnant  women." 

With  much  care  Freind  describes  the  surgery  of 
Paulus  :  how  he  operated  for  stone  and  for  hernia  ; 
how  he  drew  blood  by  the  arteries,  and  how  he  under- 
stood the  nature  and  treatment  of  arterial  aneurism. 
But  the  most  interesting  passage  of  all  is  one  where 
he  describes  the  operation  which  in  these  days  we  call 
tracheotomy,  following,  in  this  matter,  Antyllus,  who 
may  be  considered  the  originator  of  the  operation,  and 
who  thought  upon  this  way  of  cutting,  by  observing 
that  when  it — the  windpipe — was  cut  by  chance,  the  air 
rushed  through  it  with  great  violence,  and  the  voice 
was  interrupted.  The  mode  of  operating  adopted  by 
Antyllus  was  lementary  enough.  *'  The  head  of  the 
patient  was  thrown  back,  that  the  windpipe  might  be 
brought  forward  to  the  full  view,  and  a  transverse 
section  was  made  between  two  of  the  rings  of  the  wind- 
pipe, so  that  not  the  cartilage,  but  the  membrane  which 
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encloses  and  unites  the  cartilages  together  was  divided. 
If  the  operator  be  a  little  fearful,  he  may  first  divide  the 
skin,  extended  by  a  hook  ;  then,  proceeding  to  the  pipe 
and  separating  the  vessels,  he  may  make  the  incision." 
It  vsdll  be  observed  that  in  this  description  no  mention 
is  made  of  the  use  of  a  tube,  that  very  little  is  said 
about  the  dissection  of  parts,  and  nothing  about  the 
treatment  of  the  thyroid  gland  if  that  should  interfere  ; 
so  that  the  operation  is  obviously  described  from  a 
limited  practice  of  it.  But  it  may  be  observed  that 
the  plan  of  making  a  transverse  incision  through  the 
skin  is,  perhaps,  still  the  best :  it  causes  the  trachea 
to  be  fully  exposed,  by  allowing  a  free  escape  of  blood 
by  the  angles  of  the  wound  it  prevents  haemorrhage 
into"  the  windpipe,  and  it  leaves  a  small  and  clean 
wound. 

With  the  history  of  the  four  standard  Greek  writers, 
Oribasius,  Aetius,  Alexander,  and  Paulus,  Freind  brings 
the  major  part  of  his  work  to  a  close.  He  hesitates  a 
short  time,  however,  in  order  to  touch  on  two  or  three 
remarkable  incidents  which  seem  to  have  given  him 
considerable  perplexity.  Amongst  these  he  specially 
refers  to  the  writings  of  Nemesius,  Bishop  of  Emissa, 
who,  in  a  treatise  on  the  "Nature  of  Man,"  written 
near  the  close  of  the  fourth  century,  has  stated  two 
physiological  propositions  which  certainly  are,  even  to 
the  present  day,  subjects  of  wonder.  In  the  first  of 
these  Nemesius  refers  to  the  bile  and  its  uses  in  the 
animal  economy.  The  bile,  he  says,  helps  digestion 
and  contributes  to  the  expulsion  of  the  excrements, 
and  therefore  it  is,  in  a  manner,  one  of  the  nourishing 
powers  :  besides,  as  a  vital  faculty,  it  imparts  a  sort 
of  heat  to  the  body.  And,  for  these  reasons,  it  seems 
to  he  made  for  itself :  but,  because  it  purges  the  blood. 
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it  seems  to  be  formed  for  the  sake  of  the  blood.  In 
these  ideas  Nemesiiis  anticipated  Sylvius  de  Boe.  But, 
adds  Freind,  there  follows  a  much  more  material  point, 
namely,  that  it  has  been  attributed  to  Nemesius  that  he 
was  acquainted  with  the  circulation  of  the  blood,  and 
describes  it  in  the  following  passage.  "  The  motion  of 
the  pulse  takes  its  rise  from  the  heart,  and  chiefly  from 
the  left  ventricle  of  it ;  the  artery  is,  with  great 
vehemence,  dilated  and  contracted  by  a  sort  of  con- 
stant harmony  and  order.  While  it  is  dilated,  it  draws 
the  thinner  part  of  the  blood  from  the  next  veins,  the 
exhalation  or  vapour  of  which  blood  is  made  the  ali- 
ment for  the  vital  spirit.  But  while  it  is  contracted  it 
exhales  whatever  fumes  it  has  through  the  whole  body, 
and  by  secret  passages.  So  that  the  heart  throws  out 
whatever  is  fuliginous  through  the  mouth  and  the  nose 
by  expiration." 

As  a  matter  of  course,  Freind  enters  into  a  full 
defence  of  the  Harveian  discovery,  and  calls  up,  in 
order  to  dispose  of  them,  the  counter-claims  that  have 
been  made  for  Servetus,  Columbus,  and  Csesalpinus. 
Into  this  argument  he  also  brings  Ambrose  Pare,  who 
tied  up  bleeding  arteries  before  the  circulation  of  the 
blood  through  them  was  known.  These  are  truths 
which  must  not  be  ignored  ;  but  they  detract  not  the 
least  from  the  glory  of  our  Harvey  and  his  compre- 
hensive induction.  Nay,  it  may  be  questioned  whether 
the  practice  of  Pare  himself  would  have  been  so  much 
in  vogue,  did  not  the  doctrine  of  the  circulation  con- 
vince men  of  the  usefulness  of  it. 

Pursuing  his  theme,  and  dealing  with  the  minor 
masters,  Freind  discovers  a  great  gap  in  medical  history, 
extending  from  the  year  a.d.  560  to  the  reign  of  Isaac 
Commenus  in  1060,  a  "  chasm  of  five  hundred  years." 
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In  this  long  space  he  notices  Palladius  of  Alexandria, 
called  sometimes  the  Sophist,  or  Jatrosophist,  and  the 
tracts  which  go  under  the  names  of  Theophilus  and  of 
Stephen,  in  one  of  which  tracts  he  discerns  the  first 
scientific  study  of  Urines.  And  so  he  comes  down  to 
Actuarius,  the  son  of  Zachary,  who  practised  in  Con- 
stantinople, and  who  compiled  six  books  for  the  use 
of  one  of  the  chief  officers  of  the  court  of  the  Emperor, 
the  Lord  Chamberlain,  who  was  sent  upon  an  embassy 
into  the  north. 

Actuarius  is  remarkable  in  being  quite  conversant  of 
the  fact  that  there  may  be  a  period  of  latency  in  the 
development  of  the  symptoms  after  the  bite  of  a  rabid 
animal,  a  period  he  once  estimated  at  twelve  months, 
and  which  some  say  may  be  extended  to  the  length  of 
seven  years.  Actuarius  treats  likewise  on  the  subject 
of  the  palpitation  of  the  heart,  but  to  the  surprise  of 
our  historian  does  not  offer  a  word  on  the  small-pox, 
a  disease  which  the  Saracens  "first  brought  in."  To 
Actuarius,  Freind  gives  the  credit  of  first  naming  the 
art  of  distillation,  and  the  mention  of  distilled  liquors 
in  medicine ;  although  he  would  be  inclined  to  give  to 
Hhazes  the  practical  discovery  of  distillation.  Touching 
on  this  topic,  he  refers  to  the  writings  of  the  Princess 
Anna  Commena,  and  of  the  administration  of  distilled 
rosewater  to  the  Emperor  Alexius,  who  died  in  1118, 
and  who  erected  a  magnificent  hospital  for  the  sick  in 
a  new  town  near  the  mouth  of  the  Euxine  Sea,  where 
one  might  observe  the  blind  and  the  lame,  as  formerly 
in  Solomon's  Porch,  seeking  relief.  The  building  was 
double,  was  raised  two  stories  high,  and  was  of  such 
vast  extent  that  an  entire  view  of  it  could  scarcely  be 
taken  in  one  day. 

Freind  brings  to  a  close  his  history  of  physic  with 
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some  excellent  observations  on  the  relationships  of 
experience  to  knowledge.  His  words  on  this  matter 
are  so  sound  I  make  no  apology  for  transferring  them 
to  these  pages. 

"Experience,  without  doubt,  is  a  great  help  to 
knowledge,  and  no  man  of  sense  can  undervalue  the 
advantages  of  it ;  but  it  must  not  be  denied,  at  the 
same  time,  that  the  word  is  often  made  use  of  where 
the  effects  do  not  so  plainly  appear.  A  man  may 
practise,  and  practise  all  the  days  of  his  life,  and  yet 
be  never  the  wiser  for  his  experience,  if  he  neglects 
to  make  the  proper  observations  which  that  experience 
might  suggest  to  him  ;  and  it  is  not  very  likely  he 
should  be  over  nice  in  his  observations  who  constantly 
goes  on  in  his  first  track,  and  has  no  other  scheme 
than  his  own  narrow  notions  in  his  view ;  whereas, 
the  searcher  of  authors  has  the  benefit  of  other  men's 
experience  as  well  as  his  own ;  and  it  is  by  the  joint 
concurrence  of  these  that  we  can  hope  for  any  con- 
siderable advancement  in  knowledge.  Were  it  not  for 
this,  the  oldest  practitioner  would  always  be  the  best 
physician,  and  there  would  be  little  or  no  difference, 
even  as  to  the  scientifical  part,  between  an  old  woman 
and  a  regular  professor." 

EELEASE    FROM    THE    TOWER. 

The  last  pages  of  the  history  of  medicine,  still 
addressed  to  Dr.  Mead,  are  very  touching,  and  bring  us 
to  the  concluding  portion  of  the  life  of  their  author. 

"  Only  give  me  leave,  sir,  to  mention  what  was  first 
in  my  thoughts  when  I  addressed  this  discourse  to 
you,  and  what  is  now  as  warm  upon  my  mind  as  it  was 
then  :  how  sensible  I  am  of  your  singular  friendship, 
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and  the  general  kindness  shown  to  me  by  the  whole 
faculty,  at  a  time  when  I  was  apprehended  to  he  in 
danger.  This  I  shall  always  remember  with  pleasui-e, 
and  this  I  think  myself  obKged,  in  the  most  public 
manner,  to  acknowledge.'* 

The  gratitude  above  expressed  has  reference  to  the 
way  in  which  Dr.  Mead  and  the  other  members  of  the 
profession  of  mediciae  had  helped  Freind  when  he  was 
in  danger  and  imprisonment  in  relation  to  the  Atter- 
bury  plot.  The  story  of  that  help  has  been  told  in 
the  life  of  Mead,  published  in  Asclepiad,  No.  13, 
Volume  rV.,  pp.  65-6,  taken  from  the  pages  of  the 
Gold-Headed  Cane  ;  but  I  may  properly  repeat  it  here 
to  save  the  reader  the  trouble  of  reference. 

"  When  Sir  Eobert  Walpole,  the  minister  of  the  day, 
sent  to  consult  Mead  on  account  of  an  indisposition,  he 
availed  himseK  of  the  occasion  to  plead  the  cause  of 
the  captive.  He  urged  that  though  the  warmth  and 
freedom  of  Freind  might  have  betrayed  him  into 
some  intemperate  observations,  yet  no  one  could  doubt 
his  patriotic  feelings  and  loyalty.  Finally,  the  doctor 
refused  to  prescribe  for  the  minister  unless  the  prisoner 
were  set  at  liberty.  He  was  almost  immediately  released 
from  prison,  and  admitted  to  bail,  his  sureties  beiag 
Dr.  Mead,  Dr.  Hulse,  Dr.  Levet,  and  Dr.  Hale."  The 
evening  after  this  event,  continues  the  Cane,  "  there 
was  a  numerous  assembly  at  our  house  at  Great 
Ormond  Street,  attracted  by  the  hope  of  seeing  Freind. 
He  came,  and  every  one  was  delighted  to  meet  him 
once  more.  When  the  party  broke  up,  Freiud  and 
Arbuthnott  were  about  to  take  their  leave  together,  as 
they  lived  in  the  same  part  of  the  town — the  former  in 
Albemarle  Street,  the  latter  in  Cork  Street.  Dr.  Mead, 
however,  begged  Freind  to  step  with  him  into  his  own 
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private  study,  which  was  a  smaU  room  adjoining  the 
library.  There  he  presented  him  with  the  sum  of  five 
thousand  guineas,  which  he  had  received  from  his 
patients  whom  he  had  visited  during  his  confinement. 
On  returning  to  the  great  room  he  wished  them  both 
'  good  night,'  and  jocosely  said  to  Arbuthnott  (who 
happened  to  hold  the  office  of  Censor  to  the  College 
that  year),  '  Now  I  commit  our  common  friend  here  to 
your  magisterial  care  and  guidance ;  see  that  he  does 
not  again  get  into  trouble  ;  and  on  the  least  appearance 
of  irregularity  report  him  to  the  President,  Sir  Hans 
Sloane.  I  look  to  you,  Arbuthnott,  to  preserve  harmony 
amongst  us.' " 

The  most  improbable,  and  indeed  the  only  improbable, 
statement  in  this  narrative  is  the  amount  of  fees  said 
to  have  been  collected  by  Mead  from  the  patients  of 
Freind  during  the  short  period,  a  few  months  only,  that 
he  was  in  the  Tower.  It  is  incredible  that  in  so  brief  a 
time  Freind' s  practice  should  have  yielded  five  thousand 
guineas.  In  explanation  it  has  been  suggested  that  Mead, 
a  truly  generous  man,  may,  either  himself  or  assisted  by 
others,  have  made  up  the  amount  to  that  large  sum, 
and  may  have  presented  it  as  accumulated  fees,  in  order 
to  get  Freind  to  accept  it  as  if  it  were  his  just  due. 
For  my  own  part,  I  am  rather  inclined  to  agree  with 
another  view,  advanced  by  the  distinguished  Librarian 
of  the  Boyal  College  of  Physicians,  Dr.  Munk, — a  view 
in  which  so  great  an  authority  as  my  friend  Dr.  Green- 
hill,  of  Hastings,  also,  I  think,  shares — namely,  that  in 
the  statement  there  has  been  accidentally  introduced 
one  0  too  many,  and  that  the  sum  realized  from  the 
practice  was  500  instead  of  5,000  guineas.  Mistakes  of 
a  similar  kind  are  constantly  taking  place  in  our  own 
more  enUghtened  and  accurate  day.    Why  not,  therefore. 
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in  a  day  still  less  particular  in  regard  to  such  mere 
details  of  practice,  and  of  revenue  therefrom  ? 

On  his  release  from  prison  Freind  resumed  his  prac- 
tice, and  was  well  received  by  his  brethren  and  by  the 
large  circle  in  which  he  moved.  He  continued  to 
hold  his  seat  in  Parliament,  and  in  1725  he  presented 
to  the  House  of  Commons  a  petition  from  the  Eoyal 
College  of  Physicians  against  the  pernicious  use  of 
strong  spirituous  liquors,  in  which  petition  the  memo- 
rialists observe  with  concern  "  the  fatal  effects  of  the 
frequent  use  of  several  sorts  of  distilled  spirituous  liquors 
upon  great  numbers  of  both  sexes,  rendering  them 
diseased,  not  fit  for  business,  poor,  a  burthen  to  them- 
selves and  neighbours,  and  too  often  the  cause  of  weak, 
feeble,  and  distempered  children,  who  must  be,  instead 
of  an  advantage  and  strength,  a  charge  to  their  country." 

In  such  good  works,  and  indeed  in  all  good  and 
generous  works,  Freind  ever  took  delight,  giving  his 
time  and  his  learning,  often  in  special  request,  in 
the  most  liberal  spirit.  Thus,  in  combination  with 
Dr.  Atterbury,  he  composed,  in  Latin,  the  epitaph 
on  John  Philips,  the  poet,  in  which  the  lines  were 
introduced  comparing  Philips  to  Milton : — 

"  Uni  in  hoc  laudis  genere  MUtono  secundiis, 
Primoque  pene  par." 

Lines  which  Dr.  Sprat,  as  Bishop  of  Rochester,  erased, 
because  the  word  "  Miltono  "  was,  he  said,  not  fit  to 
be  in  a  Christian  Church ;  but  which  Atterbmy,  when 
he  succeeded  to  the  See  of  Rochester,  replaced. 

THE    END    OF    THE    CHAPTER. 

In  1727  Freind  was  appointed  Physician  to  the 
Prince   of  Wales,   soon   afterwards   George   II.  ;    and 
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upon  the  accession  of  that  king,  in  June  1727,  he 
was  made  Physician  to  the  Queen  (Caroline),  by  whom 
he  seems  to  have  been  much  favoured.  He  was  thus 
in  view  of  a  serene  and  prosperous  career,  when  he 
fell  a  victim  to  fever  in  1728,  and  died  on  the  26th 
of  July  in  that  year,  in  the  fifty-second  year  of  his  age, 
leaving  as  widow,  Anne  (the  eldest  daughter  of  Thomas 
Morrice,  Esq.,  Paymaster  of  the  Forces  in  Portugal),  to 
whom  he  was  married  in  1709,  and  one  only  child, 
John,  who,  like  his  distinguished  father,  became  a 
scholar  of  Westminster  and  of  Christ  Church,  Oxford, 
but  who  does  not  seem  to  have  followed  a  professional 
career. 

Few  men  of  medicine  have  left  behind  them  a  name 
bearing  deeper  respect  than  John  Freind.  Bishop 
Atterbury,  in  exile,  writing  of  him  after  hearing  the 
news  of  his  death,  said  :  "  He  is  honoured  by  men  of 
all  parties  at  home,  and  of  all  countries  abroad  ;  for  he 
was  known  everywhere,  and  confessed  to  be  at  the 
head  of  the  Faculty."  Dr.  Wigan  published  his  Latin 
works  with  a  translation  of  the  "  History  of  Medicine," 
and  with  a  dedication  to  the  Queen,  Caroline,  from  the 
pen  of  Dr.  Kobert  Freind.  Keil,  Hoffman,  Helvetius, 
Hecquet,  and  Boerhaave  sang  his  praises  abroad.  Dr. 
Edward  Wilmot,  in  his  Harveian  Oration  in  1735, 
spoke  of  him  as  "a  deep  philosopher,  a  learned  physi- 
cian, an  elegant  writer,  and  an  ornament  to  society; 
very  honest,  very  humane,  ever  desirous  of  doing  good, 
and  of  communicating  knowledge  to  the  utmost  extent 
of  his  power."  Sir  George  Baker  excelled  Wilmot  in 
approbation.  To  the  portrait  of  him  by  Michael  Dahl, 
a  painter  of  great  celebrity,  which  was  left  to  the  Eoyal 
College  of  Physicians  by  Dr.  Matthew  Lee,  there  was 
an  inscription  as  touching  as  it  was  appreciative.      A 
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medallion  was  struck  of  him,  and  a  splendid  monument, 
with  a  noble  inscription,  was  erected  to  him  in  West- 
minster Abbey.  In  a  word,  he  left  all  his  world  in 
sorrow  and  respect. 

Freind  was  buried  at  Hitcham,  in  Berks,  the  manor 
of  which  he  had  purchased  in  1700,  and  a  slab  within 
the  communion  rails  records — 

H.  J. 

JOHANNES  FREIND,  M.D. 

Serenissim^  Regix^  Caeolin^  Archiatrus. 

ET     HUJUS     MANEKII     DOMINUS, 

Obiit  26  JuLii  1728,  ^t  52. 

Mrs.  Freind  lived  until  1737,  and  was  buried  by  the 
side  of  her  husband.  Their  son,  John,  outlived  his 
mother  thirteen  years.  He  died  unmarried  in  the 
year  1750. 

In  John  Freind  we  have  had  before  us  the  pure 
type  of  the  medical  scholar  of  the  historical  school 
of  thought.  A  man  who  loved  books,  and  who  collected 
a  library  which  was,  alone,  a  good  indication  of  the 
learning  he  loved  and  the  labour  he  represented.  It 
would  be  false  to  him  to  say  he  was  a  great  and  original 
genius,  but  he  was  emphatically  what  his  cotemporary 
Keil  declared  him  to  be,  "  et  scribendi  et  docendi 
magistrum.'"  And  in  that  faith  we  will  leave  him  to 
his  fame. 


ON  PURIFICATION  OF  AIR  BY  OZONE.     WITH 
AN  ACCOUNT  OF  A  NEW  METHOD* 


UEING-  the  time  when  I  was  engaged  in  my 
preliminary  medical  studies, — for  I  never 
admit  to  this  day  of  being  anything  less 
than  a  medical  student, — the  substance  called 
ozone  became  the  topic  of  much  conversation  and 
speculation.  I  cannot  say  that  ozone  was  a  discovery 
of  that  date,  for  in  the  early  part  of  the  century  Yon 
Marum  had  observed  that  when  electrical  discharges 
were  made  through  oxygen  in  a  glass  cylinder  inverted 
over  water,  the  water  rose  in  the  cylinder  as  if  some- 
thing had  either  been  taken  away  from  the  gas,  or  as 
if  the  gas  itself  had  been  condensed,  and  was  therefore 
occupying  a  smaller  space.  It  had  also  been  observed 
by  many  electricians  that  during  a  passage  of  the 
electric  spark  through  air  or  oxygen,  there  was  a 
peculiar  emanation  or  odour  which  some  compared  to 
fresh  sea  air,  others  to  the  air  after  a  thunderstorm, 
when  the  sky  has  become  very  clear,  the  firmament 
blue,  and  the  stars,  if  visible,  extremely  bright, 

But  it  was  not  until  the  time,  or  about  the  time, 
of  which  I  have  spoken,  1846-9,  that  these  discovered 

*  Paper  read  in  Section  C — Domestic  Health — at  the  Hastings  Health 
Congress,  on  Friday,  May  3rd,  1889  ;  F.  Bagshawe,  M.D.,  F.R.C.P., 
President  of  the  Section,  in  the  Chair. 
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but  unexplained  phenomena  received  proper  recognition. 
The  distinguished  physicist  Schonbein  first,  if  I  may 
so  say,  isolated  the  substance  which  yielded  the 
phenomena,  and  gave  to  it  the  name,  by  which  it  has 
since  generally  been  known,  of  ozone,  which  means,  to 
emit  an  odour ;  a  name,  I  have  always  thought,  not 
particularly  happy,  but  which  has  become,  practically, 
so  fully  recognised  and  understood,  that  it  would  be 
wrong  now  to  disturb  it. 

Schonbein  made  ozone  by  the  action  of  the  electric 
spark  on  oxygen.  He  collected  it,  he  tested  its 
chemical  properties,  he  announced  it  to  be  oxygen 
in  a  modified  form,  and  he  traced  its  action  as  an 
active  oxidiser  of  various  substances,  and  especially  of 
organic  substances  even  when  they  were  in  a  state 
of  decomposition. 

But  Schonbein  went  further  than  this.  He  argued 
that  ozone  was  a  natural  part  of  the  atmosphere, 
and  that  in  places  where  there  was  no  decomposition, 
that  is  to  say,  in  places  away  from  great  towns,  ozone 
was  present.  On  the  high  tower  of  a  cathedral  in  a 
big  city,  he  discovered  ozone  ;  in  the  city,  at  the  foot 
of  the  tower,  he  found  no  ozone  at  the  same  time. 
He  argued,  therefore,  that  the  ozone  above  was  used 
up  in  purifying  the  town  below,  and  so  suggested  quite 
a  new  explanation  of  the  purification  of  air. 

The  subject  was  very  soon  taken  up  by  English 
observers,  and  I  remember  well  a  lecture  upon  it  by 
Michael  Faraday,  in  which  that  illustrious  philosopher, 
confirming  Schonbein,  stated,  that  he  had  discovered 
ozone  freely  on  the  Brighton  Downs,  and  had  found  the 
evidence  of  it  diminishing  as  he  approached  Brighton, 
until  it  was  lost  altogether  in  the  town  itself. 

Such  was  the  beginning  of  our  knowledge  of  ozone, 
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the  precise  nature  of  which  has  not  yet  been  completely 
made  out.  At  the  present  time  it  is  held  to  be  oxygen 
condensed.  To  use  a  chemical  phrase,  the  molecule 
of  oxygen,  which  in  the  ordinary  state  is  composed 
of  two  atoms,  is  condensed,  in  ozone,  as  three  atoms. 
By  the  electric  spark  discharged  in  dry  oxygen  as 
much  as  15  per  cent,  may,  under  proper  conditions, 
be  turned  into  ozone.  Ozone  has  also  been  found 
to  be  heavier  than  air.  Professor  Zinno  says,  that 
compared  with  an  equal  volume  of  air  its  density  is 
equal  to  1658,  and  that  it  is  forty-eight  times  heavier 
than  hydrogen.  Heat  decomposes  it ;  at  the  tempera- 
ture of  boiling  water  it  begins  to  decompose.  In 
water  it  is  much  less  soluble  than  oxygen,  and  indeed 
is  practically  insoluble  ;  when  made  to  bubble  through 
boiling  water  it  ceases  to  be  ozone.  The  oxidising 
power  of  ozone  is  very  much  greater  than  that  of 
oxygen,  and,  according  to  Saret,  when  ozone  is  decom- 
posed one  part  of  it  enters  into  combination,  the  other 
remains  simply  as  oxygen.  It  is  remarkable  that  some 
substances,  like  turpentine  and  cinnamon,  absorb  ozone 
and  combine  with  it, — a  simple  fact  of  much  greater 
importance  than  has  ever  been  attached  to  it.  I 
found,  for  instance,  that  cinnamon  which  by  exposure 
to  the  air  has  been  made  odourless  and,  as  it  is  said, 
"spoiled,"  can  be  made  to  re-absorb  ozone  and  gain  a 
kind  of  freshness.  It  is  certain  also  that  some  sub- 
stances which  are  supposed  to  have  disinfecting  pro- 
perties, owe  what  virtues  they  possess  to  the  presence 
of  ozone. 

On  some  grand  scale  ozone  is  formed  in  the  air,  and 
my  former  friend  and  colleague  the  late  Dr.  Moffatt, 
of  Hawarden,  with  whom  I  wrote  a  paper  on  ''  Meteo- 
rology and  Disease," — ^read  before  the  Epidemiological 
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Society  in  1852-3, — described  what  he  designated  ozone 
periods  of  the  atmosphere,  connecting  these  with 
storms.  When  the  atmospheric  pressure  is  decreas- 
ing, when  with  that  there  is  increasing  warmth  and 
moisture,  and  when  south  and  south- westly  winds 
prevail,  then  ozone  is  active;  but  when  the  atmo- 
spheric pressure  is  increasing,  when  the  air  is  becoming 
dry  and  cold,  and  north  and  north-easterly  winds  pre- 
vail, then  the  presence  of  ozone  is  less  active.  These 
facts  have  also  been  put  in  another  way,  namely,  that 
the  maximum  period  of  ozone  occurs  when  there  is 
greatest  evaporation  of  water  fi'om  the  earth,  and  the 
minimum  when  there  is  greatest  condensation  of  water 
on  the  earth  ;  a  theoiy  which  tallies  well  with  the  idea 
that  ozone  is  most  freely  present  when  electricity  is 
being  produced,  least  present  when  electricity  is  in 
smallest  quantity.  Mr.  Buchan,  reporting  on  the 
observations  of  the  Scottish  Meteorological  Society, 
records  that  ozone  is  most  abundant  from  February 
to  June,  when  the  average  amount  is  6*0 ;  and  least 
from  July  to  January,  when  the  average  is  57 ;  the 
maximum,  6"2,  being  reached  in  May,  and  the  minimum, 
5*3,  in  November.  This  same  excellent  observer  states 
that  ''  ozone  is  more  abundant  on  the  sea  coast  than 
inland ;  in  the  west  than  the  east  of  G-reat  Britain; 
in  elevated  than  in  low  situations ;  with  south-west 
than  with  north-east  winds ;  in  the  country  than  in 
towns ;  and  on  the  windward  than  t  leeward  side 
of  towns. 

Kecently  a  very  singular  hypothesis  has  been  broached 
in  regard  to  the  blue  colour  of  the  firmament  and 
ozone.  It  has  been  observed  that  when  a  tube  is  filled 
with  ozone  the  light  transmitted  through  it  is  of  a  blue 
colour ;  from  which  fact  it  is  assumed  that  the  blue 
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colour  of  the  sky  is  due  to  the  presence  of  this  body  in 
the  higher  atmospheric  strata.  The  hypothesis  is  in 
entire  accord  with  the  suggestion  of  Professor  Dove,  to 
which  Moffatt  always  paid  the  greatest  respect,  viz., 
that  the  source  of  ozone  for  the  whole  of  the  planet  is 
equatorial,  and  that  the  point  of  development  of  ozone 
is  where  the  terrestrial  atmosphere  raised  to  its  highest 
altitude,  at  the  equator,  expands  out  north  and  south  in 
opposite  directions  towards  the  two  poles,  to  return  to 
the  equator  over  the  earth  as  the  trade  winds. 

It  is  necessary  for  all  who  would  understand  the 
applications  of  ozone  for  any  purpose,  whether  for 
bleaching  purposes  or  pure  chemical  purposes,  or 
for  medical  or  sanitary  purposes,  to  understand  these 
preliminaiy  facts  concerning  it,  facts  which  bring  me  to 
the  particular  point  to  which  I  wish  to  refer  to-day. 

In  my  essay  describing  the  model  city,  Hygeiopolis, 
it  was  suggested  that  in  every  town  there  should  be  a 
building  like  a  gas-house,  in  which  ozone  should  be 
made  and  stored,  and  from  which  it  should  be  dispensed 
to  every  street  or  house  at  pleasure.  This  suggestion 
was  made  as  the  final  result  of  observations  which  had 
been  going  on  since  I  first  began  to  work  at  the  sub- 
ject in  1852.  It  occurred  to  me  from  the  moment 
when  I  first  made  ozone  by  Schonbein's  method,  that 
the  value  of  it  in  a  hygienic  point  of  view  was  incalcul- 
able. To  my  then  young  and  enthusiastic  mind  it 
seemed  that  in  ozone  we  had  a  means  of  stopping  all 
putrefaction,  of  destroying  all  infectious  substances,  and 
of  actually  commanding  and  destroying  the  causes  which 
produce  the  great  spreading  diseases ;  and,  although 
increase  of  years  and  greater  experience  have  toned 
down   the   enthusiasm,  I    still  believe   that  here    one 
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of  the  most  useful  fields  for  investigation  remains 
almost  unexplored. 

In  my  first  experiments  I  subjected  decomposing 
blood  to  ozone,  and  found  that  the  products  of  decom- 
position were  instantly  destroyed,  and  that  the  fluid 
was  rendered  odourless  and  sweet.  I  discovered  that 
the  red  corpuscles  of  fresh  blood  decomposed  ozone, 
and  that  coagulated  blood  underwent  a  degree  of  solu- 
tion through  its  action.  I  put  dead  birds  and  pieces 
of  animal  substances  that  had  undergone  extreme 
decomposition,  into  atmospheres  containing  ozone, 
and  observed  the  rapidity  with  which  the  products  of 
decomposition  were  neutralised  and  rendered  harmless. 
I  employed  ozone  medicinally,  by  having  it  inhaled  by 
persons  who  were  suffering  from  fcetor  of  the  breath, 
and  with  remarkable  success,  and  I  began  to  employ  it 
and  have  employed  it  ever  since  (that  is  to  say,  for 
thirty-seven  years),  for  purposes  of  disinfection  and 
deodorization,  in  close  rooms,  closets,  and  the  like. 
I  should  have  used  it  much  more  largely  but  for  one 
circumstance,  namely,  the  almost  impracticable  diffi- 
culty of  making  it  with  sufficient  ease  and  in  sufficient 
quantities  to  meet  the  necessities  of  sanitary  practice. 
We  are  often  obstructed  in  this  way.  We  know  of 
something  exceedingly  useful,  but  we  cannot  utilise  it. 
This  was  the  case  with  ozone.  I  hope  now  that 
difficulty  is  overcome.  If  it  is,  we  shall  start  from 
this  day  on  a  new  era  in  regard  to  ozone  as  an 
instrument  of  sanitation. 

As  we  have  seen,  ozone  was  originally  made  by 
charging  dry  oxygen  or  common  dry  air  with  electricity 
from  sparks  or  points.  Afterwards  Faraday  showed 
that  it  could  be  made  by  holding  a  warm  glass  rod 
in  vapour  of  ether.     Again  he  showed  that  it   could 
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be  made  by  passing  air  over  bright  phosphorus  half 
immersed  in  water.  Then  Siemens  modified  the 
electric  process  by  inventing  his  well-known  ozone 
tube,  which  consists  of  a  wide  glass  tube  coated  with 
tinfoil  on  its  outside,  and  holding  within  it  a  smaller 
glass  tube  coated  with  tinfoil  on  its  surface.  When 
a  current  of  dry  air  or  oxygen  was  passed  in  current 
between  these  two  tubes,  and  the  electric  spark  from 
a  Kuhmkorf  coil  was  discharged  by  the  terminal  wires 
connected  with  the  tinfoil  surfaces,  ozone  was  freely 
produced,  and  this  was  no  doubt  the  best  method, 
for  by  means  of  a  double-acting  hand  bellows  currents 
of  ozone  could  be  driven  over  very  freely.  One  of 
these  tubes  with  hand  bellows  attached,  which  I  have 
had  in  use  for  twenty-four  years,  is  before  the  meeting, 
and  answers  as  well  as  ever.  The  practical  difficulty 
lies  in  the  requirement  of  a  battery,  a  large  coil,  and 
a  separate  bellows  as  well  as  the  tube. 

My  dear  and  most  distinguished  friend,  the  late 
Professor  PoUi,  of  Milan,  tried  to  overcome  the 
difficulties  arising  from  the  use  of  the  coil  by  making 
ozone  chemically,  namely,  by  the  decomposition  of 
permanganate  of  potassa  with  strong  sulphuric  acid. 
He  placed  the  permanganate  in  glass  vessels,  moist- 
ened it  gradually  with  the  acid,  and  then  allowed  the 
ozone,  which  is  formed,  to  diffuse  into  the  air.  In 
this  way  he  endeavoured,  as  I  had  done,  to  purify 
the  air  of  rooms,  especially  those  vitiated  by  the 
breaths  of  many  people.  When  he  visited  me,  not 
very  long  before  his  death,  he  was  enthusiastic  as  to 
the  success  that  must  attend  the  utilisation  of  ozone 
for  purification,  and  when  I  expressed  a  practical 
doubt,  he  rallied  me  by  saying  I  must  not  desert  my 
own  child.     At  the  theatre  La  Scala,  on  the  occasion 
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of  an  unusually  full  attendance,  Polli  collected  the 
condensible  part  of  the  exhaled  organic  matter,  by 
means  of  a  large  glass  bell  filled  with  ice  and  placed 
over  the  circular  opening  in  the  roof,  which  cor- 
responds with  the  large  central  light.  The  deposit 
on  this  ball  was  liquid  and  had  a  mouldy  smell ;  was 
for  some  few  days  Hmpid,  but  then  became  very  thick 
and  had  a  nauseous  odour.  When  mixed  with  a  solution 
of  one  part  of  glucose  to  four  parts  of  water,  and  kept 
at  a  temperature  of  fi'om  20"  to  24°  C,  this  liquid  under- 
went a  slow  fermentation,  with  the  formation,  on  the 
superficies,  of  green  must ;  during  the  same  period  of 
time,  and  placed  under  the  same  conditions,  a  similar 
glucose  solution  underwent  no  change  whatever. 

By  the  use  of  his  ozone  bottles  Polli  believed  that 
he  had  supplied  a  means  most  suitable  for  directly 
destroying  in  the  air  miasmatic  principles,  without 
otherwise  interfering  with  the  respiratory  functions. 
The  ozonised  air  had  neither  a  powerful  nor  an  offen- 
sive smell,  and  it  might  be  easily  and  economically 
made.  The  smell  of  ozone  was  scarcely  perceptible, 
and  was  far  less  disagreeable  than  chlorine,  bromine, 
and  iodine,  while  it  was  more  efficacious  than  either  of 
these ;  if,  therefore,  its  application  as  a  purifier  of  a 
vitiated  air  succeeded,  it  would  probably  supply  all  the 
exigencies  of  defective  ventilation  in  crowded  atmo- 
spheres. In  confined  places  vessels  might  be  placed 
containing  mixtures  of  permanganate  of  potassa  or 
soda  and  acid  in  proper  quantities  and  of  which  the 
duration  of  the  action  was  known ;  or  sulphuric  acid 
could  be  dropped  upon  the  permanganate. 

This  idea  of  applying  ozone  was  no  doubt  very 
ingenious,  and  in  the  bottles  before  us  on  the  table, 
which  have  been  prepared  in  Hastings  by  Mr.  Eossiter, 
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we  see  it  iu  operation.  The  disadvantages  of  the 
plan  are  that  manipulation  with  strong  sulphuric  acid 
is  never  an  agreeable  or  safe  process,  and  that  the 
ozone  evolved  cannot  be  on  a  large  scale  without 
considerable  trouble. 

In  1875  Dr.  Lender  published  a  process  for  the 
production  of  ozone.  In  this  process  he  used  equal 
parts  of  manganese,  permanganate  of  potash,  and 
oxalic  acid.  When  this  mixture  is  placed  in  contact 
with  water  ozone  is  quickly  generated.  For  a  room  of 
medium  size  two  spoonfuls  of  this  powder,  placed  in 
a  dish  and  occasionally  diluted  with  water,  would  be 
sufficient.  As  the  ozone  is  developed,  it  disinfects 
the  surrounding  air  without  producing  cough. 

Lender's  process  is  very  useful  when  ozone  is  wanted 
on  a  limited  scale.  We  have  some  of  it  here  prepared 
by  Mr.  Eossiter,  and  it  answers  exceedingly  well ;  but 
it  would  be  impossible  to  generate  sufficient  ozone  by 
this  plan  for  the  large  application  that  would  be 
required  should  it  come  into  general  use.  The  process 
deserves  to  be  remembered,  and  the  physician  may 
find  it  valuable  as  a  means  by  which  ozone  may  be 
medically  applied,  to  wounds,  or  by  inhalation  when 
there  are  foetid  exhalations  from  the  mouth  or  nostrils. 

A   NEW   METHOD. 

For  the  past  ten  or  fifteen  years  the  manufacture 
of  ozone,  for  the  reasons  related  above,  has  remained 
in  abeyance,  and  it  is  to  a  new  mode,  which  will,  I 
trust,  mark  another  stage  of  advancement,  that  I 
now  wish  to  direct  attention.  Some  years  since, 
Mr.  Wimshurst,  a  most  able  electrician,  invented  the 
electrical    machine   which    ojoes   by   his    name.      The 
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machine,  a8  will  be  seen  from  the  specimen  of  it  on 
the  table,  looks  something  like  the  old  electrical 
machine,  but  differs  in  that  there  is  no  friction,  and 
that  the  plates  of  glass  with  their  metal  sectors, 
separated  a  little  distance  from  each  other,  revolve, 
when  the  handle  of  the  machine  is  turned,  in  opposite 
directions.  The  machine,  when  it  is  in  good  working 
order  (and  it  is  very  easily  kept  in  good  working 
order)  produces  electricity  abundantly,  and  in  working 
it  I  observed  that  ozone  was  so  freely  generated,  that 
more  than  once  the  air  of  my  laboratory  became 
charged  with  ozone  to  an  oppressive  degree.  The 
fact  led  me  to  use  this  machine  for  the  production 
of  ozone  on  a  large  scale,  in  the  following  way. 

From  the  terminals  of  the  machine  two  wires  are 
carried  and  are  conducted,  by  their  terminals,  to  an 
ozone  generator  formed  somewhat  after  the  manner  of 
Siemens',  but  with  this  difference,  that  the  discharge 
is  made  through  a  series  of  fine  points  within  the 
cylinders.  The  machine  is  placed  on  a  table  with  the 
ozone  generator  at  the  back  of  it,  and  can  be  so  arranged 
that  with  the  turning  of  the  handle  which  works  the 
machine  a  blast  of  air  is  carried  through  the  generator. 
Thus  by  one  action  electricity  is  generated,  sparks 
are  discharged  in  the  ozone  generator,  air  is  driven 
through,  and  ozone  is  delivered  over  freely. 

If  it  be  wished  to  use  pure  oxygen  instead  of  common 
air,  nothing  more  is  required  than  to  use  compressed 
oxygen  and  to  allow  a  gentle  current  to  pass  through 
the  ozone  generator  in  place  of  air.  For  this  purpose 
Brin's  compressed  oxygen  is  the  purest  and  best ;  but 
for  ordinary  service  atmospheric  air  is  sufficient.* 

*  For  illustration  to-day,  Messrs.  Mayfield,  the  electrical  engineers 
of  Queen  Victoria  Street,  E.G.,  have  been  good  enough  to  lend  me  a 


ON    PURIFICATION    OF    AIR    BY    OZONE.  185 

The  advantages  of  this  apparatus  are  as  follows. 

1.  With  ca,re  it  is  always  ready  for  use,  and  as  no 
battery  is  required  nor  anything  more  than  the  turning 
of  a  handle,  any  person  can  work  it. 

2.  It  can  be  readily  moved  about  from  one  part  of  a 
room  or  ward  to  another  part. 

3.  If  required  for  the  sick  it  can  be  wheeled  near  the 
bedside  and,  by  a  tube,  the  ozone  it  emits  can  be 
brought  into  action  in  any  way  desired  by  the  physician. 

I  refer  in  the  above  to  the  minor  uses  of  ozone  by 
this  method,  but  I  should  add  that  it  admits  of  applica- 
tion on  a  much  grander  scale.  It  would  now  be  quite 
easy  in  any  public  institution  to  have  a  room  in  which 
a  large  compound  Wimshurst  could  be  worked  with 
a  gas  engine,  and  from  which,  with  the  additional 
apparatus  named,  ozone  could  be  distributed  at  pleasure 
into  any  part  of  the  building.  On  a  still  larger  scale 
ozone  could  be  supplied  to  towns  by  this  method,  as 
suggested  in  Hygeiopolis,  the  model  city. 

It  will  occur,  I  doubt  not,  to  the  learned  President 
of  this  Section,  and  to  others  of  our  common  pro- 
fession, that  care  will  have  to  be  taken  in  the  appli- 
cation of  ozone  that  it  be  used  with  discretion.  This 
is  true.  It  has  been  observed  in  regard  to  diseases, 
that  in  the  presence  of  some  diseases  ozone  is  absent 
in  the  atmosphere,  but  that  with  other  diseases  ozone 
is  present  in  abundance.  During  epidemics  of  cholera 
ozone  is  at  a  minimum.  During  other  epidemics,  like 
influenza,  it  has  been  at  a  maximum.  In  our  paper 
Dr.  Moffatt  and  I  classified  diseases  under  both  con- 
ditions,  and  the  difference  must  never  be  forgotten, 

machine  fitted  up  on  the  plan  named.     It  works  so  eflfectively  that  I  can 
make  the  ozone  given  off  from  it  detectable  in  every  part  of  this  large  hall. 
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since  in  some  diseases  we  might  by  the  use  of  ozone  do 
mischief  instead  of  good.  Moreover,  as  my  published 
experiments  have  shown,  prolonged  inhalation  of  ozone 
produces  headache,  coryza,  soreness  of  the  eyes,  sore- 
ness of  the  throat,  general  malaise,  and  all  the  symp- 
toms of  severe  influenza  cold.  Warm-blooded  animals, 
also,  exposed  to  it  in  full  charge,  suffer  from  conges- 
tion of  the  lungs,  which  may  prove  rapidly  fatal. 
With  care,  however,  these  dangers  are  easily  avoided, 
the  point  of  practice  being  never  to  charge  the  air 
with  ozone  too  abundantly,  or  too  long. 

A  simple  test  affords  good  evidence  as  to  presence 
of  ozone.  If  into  twenty  ounces  of  water  there  be  put 
one  ounce  of  starch  and  forty  grains  of  potassium 
iodide,  and  the  whole  be  boiled  together,  a  starch 
will  be  made  which  can  be  used  as  a  test  for  ozone. 
If  ozone  be  passed  through  this  starch  the  potassium 
is  oxidised,  and  the  iodine,  set  free,  strikes  a  blue 
colour  with  the  stai'ch.  Or  bibulous  paper  can  be 
dipped  in  the  starch,  dried  and  cut  into  slips,  and 
these  sHps  being  placed  in  the  air  will  indicate  when 
ozone  is  present.  In  disinfecting  or  purifying  the  air 
of  a  room  with  ozone,  there  is  no  occasion  to  stop  until 
the  test  paper,  by  change  of  colour,  shows  that  the 
ozone  has  done  its  work  of  destroying  the  organic 
matter  which  is  the  cause  of  impurity  or  danger.  For 
my  own  part,  I  have  never  seen  the  slightest  risk  from 
the  use  of  ozone  in  an  impure  air.  The  difficulty  has 
always  been  to  obtain  sufficient  ozone  to  remove  the 
impurity,  and  it  is  this  difficulty  which  I  hope  now 
to  have  conquer    c 
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"  Every  physician  will  and  ought  to  make  observations  from  his  own  experience ; 
but  he  wUl  be  able  to  make  a  better  judgment  and  juster  observations  by 
comparing  what  he  reads  and  what  he  sees  together." — Feiend. 


AMERICAN    MEDICAL    LITERATURE.      '^  PHYSIOLOGY    OF 
THE    DOMESTIC    ANIMALS." 

(by  R.  MEADE  SMITH,  A.M.,  M.D.) 

iHATEVEE  may  be  the  cause  of  it,  the  fact 
is  certain  that  our  American  confreres  are 
rapidly  outstripping  us  in  the  production 
of  great  books  on  advanced  medical  science. 
Literally,  their  books  are  greater  than  ours  in  volume  ; 
comparatively,  they  are  greater  in  matter;  and  when 
we  come  to  measure  up  the  illustrations,  by  number  as 
as  well  as  art,  then,  in  every  point  of  view,  the  American 
medical  scholar  stands  ahead.  These  truths  have 
gradually  come  to  light  within  the  past  decade.  The 
great  works  : — TJie  Medical  and  Surgical  History  of 
the  War  of  the  Behellion;  The  Memoirs  of  the  United 
States  Sanitary  Commission ;  The  Index  Medicus ; 
The  Medical,  Surgical,  and  Sajiitary  Essays  of  Pro- 
fessor Joseph  Jones : — these  alone  were  sufficient  to 
sustain  the  view  here  expressed. 

If,  however,  further  evidence  were  wanted  in  proof,  it 
comes  to  us  this  quarter  in  two  new  works  from  America, 
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and  througli  the  same  enterprising  publisher  (F.  A. 
Davis)  ;  one  on  ''  The  Physiology  of  the  Domestic 
Animals,''  by  Robert  Meade  Smith,  A.M.,  M.D. ;  the 
other  on  ^^  Lectures  on  Nervous  Diseases,''  by  Ambrose 
L.  Ranney,  A.M.,  M.D. ;  both  new  names  to  English 
ears,  yet  fully  fledged  authors  of  the  boldest  and 
strongest  type,  and  producers  of  volumes  which  are  at 
once  an  envy  and  an  example ;  both  works  demon- 
strative and  illustrative  ;  and  one,  that  of  Dr.  Banney, 
argumentative  as  well  as  demonstrative. 

For  notice  this  time,  I  take  up  the  volume  on  The 
Physiology  of  the  Domestic  Animals,  by  Dr.  R.  Meade 
Smith,  a  volume  of  nine  hundred  and  thirty-eight 
pages,  closely  printed,  and  dealing  with  its  subject  in 
a  manner  sufficiently  exhaustive  to  ensure  its  place  as 
a  text-book  for  fifteen  years  at  the  very  least.  The 
volume  opens  with  a  "Part"  on  "General  Physiology," 
in  which  is  included  the  Physiology  of  Animal  Cells, 
Cellular  Physics,  and  Cellular  Chemistry.  This  is 
followed  by  a  second  "  Part  "  on  "  Special  Physiology," 
embracing  Vegetable  Foods,  Animal  Foods,  Inorganic 
Foods,  the  Diet  of  Animals,  Digestion,  Absorption,  the 
Chyle,  the  Lymph,  the  Blood,  Circulation,  Respiration, 
the  Mammary  Secretion,  the  Renal  Secretion,  the 
Cutaneous  Function,  Nutrition,  the  Food  required  by 
the  Herbivora  under  different  conditions,  Hunger  and 
Thirst ;  the  Animal  Functions,  taking  in  the  Physio- 
logy of  Movement ;  the  Physiology  of  the  Nervous 
System,  general  and  special ;  SensibiHty  and  the  Senses. 
A  third  "  Part  "  considers  the  Reproductive  Functions 
and  the  Reproductive  Processes. 

In  briefest  outline,  omitting  all  the  minor  details,  the 
above  is  a  sketch  of  this  comprehensive  work,  and  when 
it  is  told  that  the  subjects  discussed  are  made  to  extend 
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to  the  study  of  the  whole  range  of  our  domestic  animals, 
the         er  may  judge  of  the  value  of  the  production,  if 
it  be  throughout  as  good  in  its  details  as  it  is  in  com- 
prehensiveness and  in  design.     It  is  no  flattery  to  say 
that  it  is  as  good  in  details  as  in  design.     Perhaps  in 
some  portions  the  accomplished  author  himself  wished 
lie  could  have  expanded  or  elucidated  a  little   more 
freely ;  but,  taking  it  all  in  all,  and  judging  the  effort 
as  a  whole, — the  only  fair  way  of  forming  and  expressing 
a  judgment, — the  treatise  calls  for  the  most  unqualified 
ptaise.     Its  learning  is  only  equalled  by  its  industry, 
and  its  industry  by  the  consistency  and  skill  with  which 
its  varied  parts  are  brought  together  into  harmonious, 
lucid,  and  intellectual  unity.     The  ideal  of  the  book, 
moreover,  is  new,  and  to  the  practising  medical  man  in 
the  country  a  thesaurus.     How  such  an  one,  learned  in 
Meade   Smith,  may  now  top  it  over  the  parson    and 
.  squire,  to  say  nothing  of  the  farmer  and  bailiff,    who 
hitherto  have  thought  the  doctor,  however  clever  he 
might  be  in  his  own  way,   an  awful  stupid  when  he 
'*  gets  on  "  about  cattle,  is  something  to  think  of  and 
no  mistake  !     How  the  tables   could   be  turned  with 
such  new  knowledge  at  ready  command  makes  me  wish 
I  had  to  commence  my  life  of  physic  once  again. 

To  return  to  the  question  on  which  we  started. 
Why  are  these  Americans  distancing  us  at  this  alarm- 
ing rate  ?  They  are  not  more  learned  than  we  are, 
not  more  wise,  and  they  have  not,  by  centuries,  our 
experience.  What  have  they  then  ?  They  have  youth, 
enterprise,  and  an  industry  of  such  a  nature  that  even 
out  of  the  dull  fat  weeds  of  German  science  they  can 
extract  palatable  honey,  to  say  nothing  of  what  they 
can  cull  from  the  brighter  pastures  of  French  and 
British  growth  as  well  as  from  their  own.     Like  all  old 
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people,  we  sit  down  in  contented  honour;  like  properly 
nourished  and  nurtured  young  people,  they  go  ahead. 
We  are  idle,  they  are  diligent, — and  there  lies  the 
difference.  We  have  learned  and  are  forgetting  what 
they  are  learning  to  remember,  the  saying  which  no 
one  less  than  a  child  of  Shakespeare  could  have  said : — 

•'  Rich  are  the  diligent,  who  can  command 

Time,  nature's  stock  !  and  could  his  hour-glass  fall. 
Would,  as  for  seed  of  stars,  stoop  for  the  sand. 
And  by  incessant  labour  gather  all !  " 

Is  this  to  be  the  continued  order  in  the  future, 
going  perchance  from  bad  to  worse ;  or  is  there  a 
remedy  for  our  decline  and  fall  ?  Well,  just  at  this 
moment,  as  I  am  thinking  over  the  question,  by  strange 
coincidence  something  happens.  In  the  street,  op- 
posite to  that  ''  monument  of  vanished  minds," as  the 
divine  poet  d'Avenant,  quoted  in  the  four  lines  above, 
bids  me  call  a  hbrary,  there  arises  a  loud  noise  which 
so  disturbs  the  slumbers  of  our  pet  Spitzer  dog  Nat, 
white  as  his  native  snow  and  keen  as  a  north  wind, 
that  he  wakes  up  in  vengeance  and  barks  such  a  fury 
it  is  difficult  to  catch  the  strains  outside.  Hush,  Nat, 
my  friend,  hush  !  Let  us  hear  what  they  sing  or  say. 
They  are  a  band  of  Salvationists,  and  they  are  singing, 
"We  must  be  born  again."  Their  ideas  at  this  moment 
are,  certainly,  far  enough  away  from  mine  ;  and  yet 
what  they  sing  is  the  only  key  to  the  remedy  for  English 
medical  shortcoming,  indolence,  and  proud  self-satis- 
faction. We  must  be  born  again  to  our  studies;  and, 
like  students  new  to  labour,  must  command  time  so 
masterfully  that  could  his  hour-glass  fall,  we  too : — 
"  Would,  as  for  seed  of  stars,  stoop  for  the  sand, 
And  by  incessant  labour  gather  all !  " 
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''HEREDITY.     A  STUDY  WITH  SPECIAL  REFERENCE 
TO  DISEASE." 

(by    E.    a.    DOUGLAS    LITHGOW,    LL.D.,    M.R.C.P.,    F.S.A.) 

HE  generation  of  life  from  life  is  a  mystery 
which  science  has  not  solved,  and  perhaps 
may  never  solve — a  mystery  in  which  many 
more  mysteries  are  hidden,  and  few  more 
mysterious  than  hereditary  transmission.  Around,  but 
outside,  these  arcana  of  nature,  science  is  earnestly  at 
work,  seeking,  recording,  analyzing,  generalizing,  and 
determined  to  force  even  from  the  heart  of  nature  her 
most  hidden  mysteries,  if  within  the  possibilities  of 
human  achievement ;  but  until  her  eye  is  enabled  to 
see  far  deeper  than  heretofore  into  that  which  is  yet 
inscrutable,  the  mighty  problems  of  generation  and 
transmission  must  remain  unsolved,  whilst  those  who 
follow  in  the  train  of  science  must,  in  the  meantime, 
content  themselves  with  general  conclusions  justified 
by  phenomena,  as  they  hopefully  await  the  result." 

In  the  above  passage  Dr.  Lithgow  states  the  study 
which  he  is  about  to  undertake  in  the  pages  of  the  book 
now  under  notice,  a  modest  little  volume  of  two  hun- 
dred and  forty-seven  pages  (Bailliere,  Tindall,  &  Cox). 
"All  the  elements  and  functions  of  the  human  body 
are,"  says  the  author,  "  subject  to  heredity,  internal 
as  well  as  external — all  its  peculiarities,  diseases,  and 
even  acquired  modifications."  Then  passing  to  the 
consideration  of  the  laws  which  govern  heredity. 
Dr.  Lithgow  brings  them  within  the  compass  of  the 
following  few  formularies  : — I.  Direct  Heredity ;  IL 
Eeversional  Heredity,  or  Atavism ;  III.  Collateral, 
or  Indirect  Heredity ;  IV.  The  Heredity  of  Influence ; 
V.  Specialized  or  Initial  Heredity. 
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This  division  is,  practicallj'-,  very  good,  and  Dr. 
Lithgow  may  be  congratulated  on  making  so  excellent 
a  start,  for  the  fact  conveys  at  once  the  grasp  which 
he  has  on  his  subject,  and  gives  the  reader,  whoever  he 
maybe — a  scholar  or  a  novice — the  sense  of  confidence. 
The  author  in  fact,  throughout,  shows  a  fine  and- refined 
knowledge,  and  to  that  knowledge  he  adds  a  plain  and 
common- sense  reasoning  power,  which  prevents  him 
from  becoming  the  slave  of  any  single  authority, 
however  respected  or  remarkable.  He  also  has  the 
insight  which  enables  him  to  explain  the  equality,  the 
independency,  and,  at  the  same  time,  the  co-relationship 
of  the  phenomena  upjon  which  he  dwells.  Thus,  in 
speaking  of  the  physiological  and  psychological  here- 
dities, he  defines  most  clearly  their  positions  the  one  to 
the  other.  The  development  of  the  mind  depends  upon 
the  development  of  the  brain ;  and  so,  however  diverse 
the  phenomena  may  seem  to  be,  the  psychological  has 
its  som'ce  in  physiological  heredity ;  and  this  will  appear 
all  the  more  evident  when  we  consider  that  "  all  we 
have  and  are,  as  individuals  constituted  for  the  per- 
formance of .  certain  functions,  we  owe  to  heredity, 
with  the  exception  of  the  developing  infiuences  of  our 
environment  through  life,  and  the  educational  processes 
to  which  we  have  been  subjected." 

With  careful  and  industrious  steps  Dr.  Lithgow 
traces  out  the  heredity  of  disease.  It  would  not  be 
just  to  extol  the  classification  which  he  has  adopted ; 
and  indeed  it  is  a  pity  that  when  he  was  planning  his 
work  he  did  not  strike  out  on  his  own  account  a  plan 
less  artificial  and  more  concise.  But  when  this  is  said 
few  faults  can  be  found  as  to  details,  and  it  must  be 
admitted  that  he  has  well  established  the  conclusion  at 
which  he  finally  arrives,  that  "  diseases  in  the  abstract 
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are  not  entities,  but  mere  groups  of  modifications  of 
structures  already  in  existence,  and  of  actions  always 
progressing  in  a  vital  system;"  so  that  whether  we 
consider  man  physiologically,  psychologically,  or  patho- 
logically, we  see  the  potency  of  heredity  in  his  every 
aspect,  iind  as  far  as  this  influence  extends,  an  exact 
parallelism  between  physiology,  psychology,  and  patho- 
logy. The  last  page  of  this  volume  touches  on  a  topic 
which  is  second  to  none  in  the  whole  history  of  man, 
namely,  the  relationships  of  natural  knowledge  to  the 
teaching  of  theology.  ''  I  have  no  faith,"  says  Dr. 
Lithgow,  ''  in  that  selfish,  stilted  theology  which 
regards  all  men  from  the  same  human  standpoint, 
ignoring,  in  most,  the  heritage  of  evil;'  making  no 
allowance  for  the  various  circumstances  of  difi'erent 
lives,  and  pouring  out  the  vials  of  wrath  on  the  sinner 
rather  than  the  sin."  We  are  all  liable  to  err,  but  what 
is  temptation  to  one  man  is,  or  may  be,  no  temptation 
to  another ;  therefore,  let  mercy  season  justice.  Such 
is  one  of  the  many  lessons  of  this  book,  which  commends 
itself  not  to  medical  men  alone,  but  to  all  who  would, 
in  truth,  be  men. 


"THE  ELEMENTS  OF  VITAL  STATISTICS." 

(by  ARTHUR  NEWSHOLME,  M.D.  LOND.) 

[his  volume  (Swan  Sonnenschein  &  Co.)  was 
suggested  to  its  author  by  the  circumstance 
that  when  he  became  a  Medical  Officer  of 
Health  he  had  considerable  difficulty  in  ob- 
taining trustworthy  guidance  in  the  preparation  of 
statistical  reports.  In  this  respect  Dr.  Newsholme  was 
not  peculiar.  They  who  have  been  much  engaged  in 
sanitary  work  have  all  felt  this  want ;  and,  for  my  own 
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part,  I  have  felt  it  so  long  and  so  severely,  that  but  for 
the  pressure  of  other  occupations,  the  short  papers  on  the 
"  Measurement  of  Life"  which  have  appeared  in  these 
pages  would,  many  years  ago,  have  been  expanded  into 
a  volume  of  the  same  kind  as  that  which  now  lies 
before  me.  I  am  therefore,  personally,  delighted  to  see 
that  the  gap  has  been  filled  up,  and  I  am  sure  that  all 
readers  interested  in  vital  studies,  who  peruse  the  book 
carefully,  will  place  it  in  a  convenient  spot  on  their 
library  shelves,  content  to  feel  that,  at  last,  they  have 
secured  an  authoritative  work,  which  at  a  moment's 
notice  will  supply  them,  like  a  ready  vital  reckoner, 
with  reliable  data  on  nearly  every  point  relating  to 
statistics  of  life. 

The  book  is  divided  into  nineteen  chapters,  deaUng, 
in  detail,  with  the  following  topics  :  Population  ;  regis- 
tration of  hirths  and  deaths;  registration  of  sickness; 
marriages  ;  hirths  ;  deaths  ;  male  and  female  mortality 
at  different  ages  ;  influence  of  climatic  and  social  condi- 
tions on  mortality ;  density  of  population  and  mortality; 
effects  of  occupation  on  mortality  ;  mortality  from 
zymotic  diseases  ;  small-pox  and  vaccination  ;  mortality 
from  special  diseases  ;  life  tables  ;  the  duration  of  life  ; 
the  decline  in  the  English  death  rate,  and  its  causes; 
statistics  of  sickness  ;  army  and  navy  statistics ;  sta- 
tistical fallacies.  To  these  chapters  are  added  nine 
illustrations,  and  about  a  hundred  and  fifty  statistical 
tables,  with  an  appendix  of  tables,  a  bibliography,  and  a 
copious  and  convenient  index. 

I  have  thought  it  right  to  enumerate  these  subjects, 
which  make  up  the  volume,  in  order  to  give  the  reader 
a  proper  idea  of  its  scope  and  intention  ;  and  now  it  is 
quite  fair  to  add  that  it  is,  substantially,  as  good  in 
particulars  as  it  is  in  design.     The  author  has  spared 
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no  labour,  has  introduced  no  crotchet,  has  advanced  no 
theory,  has  taken  no  extreme  view,  has  become  no 
partisan,  and  has  claimed  no  originality ;  but,  from 
the  beginning  to  the  end,  has  upheld  the  position  and 
authority,  firstly,  of  an  honest  and  faithful  compiler  of 
facts ;  and,  secondly,  of  a  judge  of  evidence  derivable 
from  the  facts,  without  bias,  prejudice,  or  o'ther  failing 
that  might  lead  him  from  the  truth.  This  is  just  what 
was  wanted  for  all  classes  of  readers.  It  was  wanted 
for  the  medical  ofiicer  of  health ;  for  the  medical  sani- 
tarian who  is  not  officially  *  occupied ;  for  the  medical 
scholar  ;  and  for  the  medical  student  preparing  for 
examination  in  the  higher  degrees  of  medicine. 

It  may  be  readily  conceived  also,  that  a  book  of  this 
nature  will  easily  find  its  way  out  of  the  world  of 
medicine  into  the  wider  sphere  of  general  learning,  and 
that  too  without  any  fear  of  indoctrinating  the  people 
with  notions  of  cure,  and  rubbish  of  that  kind,  which 
they  are  as  likely  to  understand  properly  as  they  are  to 
understand  the  rules  for  the  navigation  of  a  ship  in  a 
storm,  or  the  management  of  troops  under  the  fire  of 
an  enemy.  For  here  they  will  come  upon  knowledge 
simply  which  ought  to  be  common  property,  and  which, 
being  common  property,  will  help  the  physician  in 
treating  the  sick  by  the  very  attainments  of  the  sick 
themselves  ;  since  there  is  no  patient  so  satisfactory  to 
treat  as  an  intelligent  patient,  who,  by  his  knowledge, 
is  shielded  from  empiricism,  and  is  able  to  comprehend 
the  principles  by  which  disease  can  be  rationally  met, 
relieved,  or  removed. 

It  would  be  easy  by  quotation  from  Dr.  Newsholme's 
volume  to  sustain  and  justify  all  that  is  declared  of  it 
above  ;  and  it  might  be  possible  also  to  point  out  many 
parts  in  which  it  could,  with  advantage,  be  elaborated 
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and  improved.  Into  such  criticism  it  is,  however,  not 
necessary  to  enter ;  because  readers  will  be  sure  to 
form  their  own  opinions,  and  because  in  the  futui'e 
editions  that  are  certain  to  follow,  there  will  be  most 
ample  opportunities  afforded,  from  time  to  time,  for 
recasting,  enriching,  and  expanding  a  book,  which  has 
the  supreme  good  fortune  to  be  born  as  a  standard, 
in  its  ovm  line,  with  every  promise  of  maintaining  its 
birthright. 

"  THE  PHYSICIAN  AS  NATURALIST." 

(by    W.    T.    GAIRDNER,    M.D.,    LL.D.) 

She  address  dehvered  by  Professor  Gairdner  on 
"  The  Physician  as  Naturalist  "  appears  now 
in  a  new  form  (James  Maclehose  &  Sons), 
namely,  as  a  handsome  volume  of  four  hundred 
and  thirty-six  pages  made  up  of  a  number  of  essays  or 
memoirs,  ''  selected  from   a   much   larger   number   of 
scattered  contributions  to  the  literature,  scientific  and 
practical,  of  medicine  during  more  than  thirty  years 
past."     It  is  the  peculiarity  of  Dr.  W.  T.  Gairdner  that 
he  lives  out  of  the  profession  of  medicine  as  well  as  in 
it.     If  you  met  him  on  board  an  Atlantic  steamer,  or 
in    some    out-of-the-way  place   where    he   was    quite 
unknown  to  you,  it  would  be  easy  to  converse  with  him 
as  long  as  you  pleased  without  discovering  that  he  was 
a  professor  of  medicine,  and,  least  of  all,  that  he  was 
the  leading  practising  physician  of  a  great  practical 
city.     But  this  freedom  of  thought  and  learning  is  the 
very  thing  that  gives  the  charm  to  his  speeches  and 
writings.     Like  an  itinerant  bee  he  wanders  from  flower 
to  flower,  and  picks  out  such  honey  that  all  who  taste 
of  him  become,  for  the  time,  mellifluous  to  their  wives, 
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families,  and  every  one  about  them.  "What  makes  your 
husband  so  bright  to-day?"  I  ask  the  wife  of  a  medical 
hypochondriac  who  is  usually  found,  at  each  visit, 
between  the  Scylla  of  the  asylum  and  the  Charybdis  of 
suicide.  ''Why,  he's  been  reading  the  book  you  re- 
commended him — what  dp  you  call  it  ?  Gairdner's 
Natural  History  of  Doctors,  or  something  like  that ; 
and  it  has  so  taken  him  out  of  himself  that  he  has  even 
forgotten  when  it  was  the  time  for  the  teaspoon  to  pass 
out  of  his  gall-bladder  into  his  duodenum.  I  wish 
Gairdner  would  write  another  Natural  History  of  Doctors 
as  big  as  the  Encydopcedia  Britannica  /"  Well,  that  is 
what  a  good  many  more  of  us  vdsh,  for  here  are  twelve 
chapters  of  the  most  delightful  and  instructive  reading 
that  could  possibly  find  entrance  into  the  medico-mental 
arcanum.  Mind  and  Body,  Homoeopathy,  Old  Ortho- 
doxy, Alcoholic  Stimulants,  Sanitary  Science,  John 
Baptist  Morgagni,  Heresy  in  the  Olden  Time,  William 
Pulteney  Alison :  these  form  part  of  the  list  about  which 
I  must  say  no  more  except,  lege  totum. 

— ♦ — 


mm 


PRACTICE  OF  MEDICINE  FOR  STUDENTS." 
(by  angbl  m©ney,  m.d.) 

HIS  book  is  a  small  text-book  for  students 
(H.  K.  Lewis),  but  one  very  useful  also  for 
pracijitioners  who  have  little  time  to  spare, 
and  who  yet  desire  not  to  be  behindhand 
with  the  time  in  all  matters  of  current  knowledge 
and  practice.  The  work  shows  a  vaa-ied  and  industrious 
course  of  reading  and  observation,  and  sometimes  good 
points  appear  which  were  not  looked  for — as'in  page  91, 
where  the  description  of  the  sequelae  of  syphilis  rendered 
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by  Shakespeare  so  graphically  in  the  play  of  Timon  of 
Athens  is  reproduced  with  an  effect  which  is  sure  to 
leave  a  lasting  impression  on  the  mind  of  the  student. 
The  book  opens  with  definitions  short  and  sharp,  then 
follow  notes  on  fevers,  general  diseases,  diseases  of  the 
mouth,  the  chest,  the  peritoneum,  the  intestines; 
intestinal  worms ;  diseases  of  the  liver,  of  the  urinary 
system,  of  the  nervous  system;  functional  diseases  of  the 
nervous  system  ;  and  diseases  of  the  skin.  To  the  whole 
is  added  a  therapeutical  index,  which  may  be  useful  now, 
and  which  will  certainly  be  curious  in  the  future.  In 
a  new  edition  it  would  be  a  great  improvement  for  the 
author  to  omit  the  practice  of  calling  some  diseases 
after  the  names  of  the  men  who  are  supposed  to  have 
first  described  them.  This  method  always  leads  to 
false  history,  aud  is  a  sad  inducement  to  observers  to 
put  two  or  three  diseases  together  so  as  to  construct 
a  conglomeration  that  shall  be  classified  as  their  own 
invention,  bearing  their  own  name. 
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SUBCLAVIAN  ABTEBIAL  MUBMUB* 


[N  excellent  paper  in  the  Lancet  of  May  18th, 
of  the  present  year,  by  Dr.  Sidney  Phillips, 
on  the  subject  of  "Arterial  Murmurs,"  leads 
me  back  to  an  essay  of  my  own,  published 
in  1861,  on  **  Subclavian  Murmur,"  to  which  essay  Dr. 
Phillips  makes  reference.  I  have  not  written  on  the 
subject,  as  far  as  I  remember,  since  that  time,  but  in 
the  period  which  has  elapsed  I  have  very  often  met 
with  the  phenomenon  in  practice,  and  have  made 
notes  of  its  clinical  value,  and  of  the  conditions  under 
which  it  has  been  manifested.  The  recent  paper 
of  Dr.  Phillips,  the  clearness  of  which  I  much  admire, 
leads^me  to  recur  to  these  past  labours  and  observations, 
and  to  recast  them  from  a  long  and  varied  experience. 
For  the  sake  of  order  and  system,  it  will  be  best,  in 
this  place,  to  give,  in  the  first  instance,  a  full  review 
of  the  original  essay,  and  when  that  is  concluded  to 
add  a  short  commentary  bearing  on  the  old  work,  and 
on  the  suggestions  which  flow  from  later  observations 
of  a  personal  kind,  or  which  spring  from  the  perusal 


*  Revised  from  original  essay  on  "  Subclavian  Murmur,"  puhluhed  in 
the  Author's  Clinical  Essays,  1861.     With  a  Commentary,  1889. 
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of  Dr.  Phillips'  communication.  From  the  end  of 
this  passage  until  the  commencement  of  the  com- 
mentary the  reader  will,  therefore,  understand  that  he 
is  perusing  the  essay  of  the  year  1861. 

THE   MURMUR. 

In  conducting  auscultatory  examinations  of  the 
chest,  the  physician  now  and  then  meets  with  a 
passing  murmur  under  one  or  both  clavicles.  To  the 
inexperienced,  it  is  difficult  to  determine  whether  the 
sound  is  connected  with  respiration  or  with  the  circu- 
lation ;  for  it  obtains  in  many  cases  that  the  sound, 
which  seems  arterial,  is  so  peculiarly  associated  with 
the  respii'atory  act,  that  its  source  assumes  a  double 
character.  The  sound  has  been  described  by  few 
authors,  but  it  is  known  to  most  persons  who  are 
extensively  engaged  in  stethoscopic  inquiries.  I  once 
heard  Dr.  Kirkes  read  a  concise  paper  on  the  subject ; 
Dr.  Sibson  has  also  referred  to  the  murmur  in  expla- 
nation of  its  origin ;  and  Dr.  Thorburn,  in  the  British 
Medical  Journal  for  June  18th,  1859,  has  entered  into 
a  description  of  it  in  a  paper  entitled  "  A  Peculiar 
Auscultatory  Phenomenon."  Dr.  Thorburn,  in  certain 
doubts  which  he  offers  as  to  the  origin  of  the  sound, 
expresses  what  is,  I  believe,  a  general  feeHng.  I  shall 
endeavour  in  the  succeeding  observations  to  clear  up 
the  obscurities  of  the  phenomenon,  and  to  exhibit  it 
in  its  true  and  simple  Hght.  The  importance  of  the 
labour,  in  a  diagnostic  sense,  I  cannot  better  explain 
than  by  stating  the  fact  that,  within  the  last  three 
years,  four  cases  have  been  referred  to  me  as  cases  of 
aneurism  in  the  thorax,  which  have  proved  on  further 
examination  to  be  nothing  more  than  well  marked 
examples   of  subclavian   murmur;    cases,  as  we  shall 
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hejeafter   see,   very   innocent   in    their    nature   when 
compared  with  aneurismal  disease. 

I  will  follow  ont  the  description  of  subclavian 
murmur  from  its  history,  as  it  is  written  in  the 
natural  facts. 

OBSERVED     FACTS     AND    ANALYSES. 

In  1856,  a  young  man  came  before  me  at  the  Koyal 
Infirmary  for  Diseases  of  the  Chest,  complaining  of 
great  lassitude,  thirst,  flatulency,  depression  of  spirits, 
and  palpitation  of  the  heart.  He  was  a  tall,  thin, 
anaemic  man,  by  trade  a  cabinet-maker,  and  evidently 
of  an  irritable,  and  what  is  popularly  called  '^  nervous," 
temperament.  On  examining  his  chest,  I  was  sur- 
prised to  hear  under  each  clavicle  a  sharp  loud 
murmur,  synchronous  with  the  systole  of  the  heart, 
and  resembling  closely  an  aneurismal  bniit.  Tracing 
the  murmur  downwards  towards  the  heart,  I  found  it 
becoming  reduced ;  whilst  over  the  heart  it  was  absent 
altogether.  Each  cardiac  sound  was  clear,  well  defined, 
and  natural.  I  followed  out  the  courses  of  the  carotid, 
axillary,  and  femoral  arteries  with  the  stethoscope,  and 
found  in  them  no  murmur.  Percussing  the  chest  in 
the  subclavian  regions,  I  discovered  perfect  resonance ; 
but,  on  placing  my  fingers  over  the  subclavian  artery 
on  each  side,  there  was  a  distinct  fremitus  with  each 
pulsation  of  the  vessel.  The  patient  himself  was 
conscious  of  this  fremitus,  describing  it  as  a  gentle 
thrill  beneath  the  fingers.  On  returning  to  the  stetho- 
scope, and  divesting  the  ear  of  the  murmur,  the  pure 
respiratory  sounds  were  audible  at  every  point ;  but 
now  a  further  fact  came  out,  viz.,  that  whenever  a 
long  inspiration  was  made  and  the  breath  was  retained, 
or  whenever  a  long  expiration  was    made,  then   the 
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specific  arterial  sound  was  lost.  I  brought  this  patient 
to  many  medical  friends,  who  expressed  various 
opinions  as  to  the  nature  of  the  disease ;  ultimately, 
however,  the  evidence  became  conclusive  that  the 
murmur  was  produced  by  posterior  pressm-e  on  the 
subclavian  artery. 

The  case  being  for  a  long  time  under  my  care,  I 
made  many  observations  upon  it.  Amongst  these,  it 
was  distinguishable  that  the  murmur  underwent  modi- 
fication, according  to  the  position  of  the  arm  corre- 
sponding to  the  side  examined.  When  the  arm  was 
brought  down  close  to  the  body,  the  murmm-  was  lost ; 
as  the  limb  was  raised  towards  a  right  angle,  the 
sound  recurred ;  at  a  perfect  right  angle,  it  rose  to 
its  acme ;  but  at  an  acute  angle,  made  by  raising  the 
limb  towards  the  head,  the  sound  declined ;  and  when 
the  Jimb  was  quite  vertical,  it  was  nearly  lost. 

From  the  time  I  have  named,  until  the  present  year, 
1860,  the  patient  was  under  observation.  He  recovered 
his  health  on  the  administration  of  steel  and  quinine, 
and  followed  his  business  until  1859 ;  but  the  murmur 
was  always  present,  being  specially  developed  after 
any  excitement,  as  after  a  sharp  walk,  or  mental  worry. 
The  last  time  I  saw  this  man,  he  was  suffering  from 
distinct  indications  of  tubercular  deposit  in  the  apex 
of  each  lung.  He  left  London  for  the  country ;  and 
has  returned,  I  am  informed,  so  much  improved,  that 
he  is  able  to  follow  his  work. 

The  occurrence  of  this  case  led  me  carefully  to 
investigate  other  patients  for  the  same  symptom.  I 
soon  found  that  the  murmur  was  an  accompaniment 
of  certain  special  diseased  conditions,  more  or  less 
severe.  Thus  in  2,000  patients  of  all  ages — 1,011  of 
whom  were  females,  and  989  males — who  came  under 
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my  care  at  the  Eoyal  Infirmary  for  Diseases  of  the 
Chest,  from  the  lith  November,  1858,  to  the  17th 
August,  1860,  and  each  of  whom  underwent  careful 
examination  for  the  murmur — I  found  it  well  marked 
in  51  cases,  i.e.  in  2*55  per  cent.  Among  the  51,  the 
murmur  was  found  in  enormous  preponderance  in 
males  ;  there  being  48  of  the  male  sex  presenting  it, 
and  3  only  of  the  female.  The  youngest  patient  in 
whom  the  murmur  was  heard  was  one  John  Clark,  a 
coppersmith  by  trade,  eighteen  years  old ;  he  was 
suffering  from  simple  dyspepsia :  the  oldest  patient 
was  one  Edward  Butler,  a  carpenter,  seventy-four  years 
old  ;  he  was  labouring  under  subacute  bronchitis. 

The  2,000  patients  to  whom  reference  has  been 
made,  came  with  various  diseases ;  there  were  cases  of 
phthisis,  of  chronic  bronchitis,  of  anaemia,  chronic 
pleurisy,  different  forms  of  heart-disease,  thoracic 
aneurism,  stricture  of  the  oesophagus,  dyspepsia,  dia- 
betes, empyema,  spasmodic  asthma,  morbus  Brightii, 
cirrhosis  of  the  liver,  and  a  long  list  more.  But  the 
murmur  itself  was  met  with  in  five  diseased  states 
only;  viz.,  in  chronic  bronchitis;  in  phthisis  (during 
the  first  and  second  stages) ;  in  anaemia ;  in  dyspepsia ; 
and  in  valvular  disease  of  the  heart. 

The  cases  of  bronchitis^  chronic  and  subacute,  in  the 
total  of  2,000,  were  610  in  number,  males  and  females 
together.  Subclavian  murmur  was  well  marked  in 
18  of  these ;  viz.,  in  16  males,  and  in  2  females. 
The  bronchial  affection  was  generally  of  long  standing, 
and  the  mischief  widespread.  The  marked  signs  of 
disease  were  not  always  in  the  lung  on  the  side  of 
which  the  murmur  was  most  distinct.  There  were 
three  cases  of  subacute  bronchitis. 

The  total  cases  of  i^htldsis  subjected  to  examination 
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were  669.  Of  this  number,  431  were  males,  and  238 
were  females.  The  murmur  was  presented  in  12  of 
these  patients,  all  of  them  being  males.  The  tuber- 
cular disease,  at  the  period  when  the  murmur  was  well 
marked,  was  situated  in  the  apex  of  the  lung  on  one 
or  both  sides  ;  the  murmur  was  most  distinct  in  the 
early  stages  of  tuberculosis. 

There  was  one  mixed  case,  in  a  man  aged  23,  in 
whom,  with  old-standing  bronchial  disease,  there  was 
evidence  of  tubercular  deposit  in  the  apex  of  the  right 
lung.  In  this  example  the  murmur  in  the  subclavian 
region  was  well  mai'ked,  but  only  on  a  slightly  forced 
inspiration. 

The  cases  of  ancemia  were  172,  males  and  females 
together.  Out  of  these,  there  were  10  examples  of 
subclavian  murmur;  viz.,  in  9  men,  and  in  1  woman. 
They  were  all  patients  who,  shut  off  from  fresh  air,  had 
been  also  overworked  and  badly  fed ;  their  symptoms 
were  the  common  ones  of  anaemia,  without  any  apparent 
organic  lesion :  they  all  recovered  under  steel  and  an 
improved  hygiene.  In  two  cases  there  was  anaemic 
murmur  in  the  neck,  which  subsided  on  recovery.  In 
these  cases,  as  the  general  health  improved,  there  was 
less  intensity  of  subclavian  bruit,  but  it  did  not 
disappear  as  a  sound. 

The  total  of  the  cases  of  dyspepsia  was  281,  males 
and  females.  In  these  the  murmur  was  present  in 
seven  instances,  aU  men.  The  dyspeptic  symptoms  were 
those  of  pain  after  food,  irregular  appetite,  eructations, 
and  flatulency.  The  cases  were  not  serious,  and  they 
recovered  under  an  alterative  tonic  treatment  with 
revised  dietary  and  habit;  but  in  every  case  the 
murmur  remained  after  the  recovery  seemed  complete. 

The   examples   of  disease  of  the  heart  were  93   in 
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number  out  of  the  2,000 ;  they  were  mainly  chronic 
cases.  The  subclavian  murmur  was  present  in  three 
of  these  patients,  all  males.  Two  cases  gave  the 
stethoscopic  signs  of  mitral,  the  other  of  aortic  valvular 
disease.  They  improved  under  tonic  treatment,  and 
were  discharged  relieved.  The  subclavian  murmur, 
however,  continued. 

I  would  remark  in  this  place  on  the  singular  fact 
that,  in  the  list  of  diseases  in  which  subclavian  mur- 
mur was  an  attendant  symptom,  there  is  not  one 
example  of  aneurism;  yet  there  were  included,  in 
the  2,000  cases,  no  fewer  than  six  instances  of  aneu- 
rism, either  of  the  aorta  itself,  or  of  the  innominata,  or 
of  both.  In  these,  aneurismal  hruit  was  most  evident, 
but  without  any  special  extension  into  the  subclavian 
on  either  side.  There  was  also  one  case,  in  which  I 
diagnosed  atheroma  of  the  aorta,  and  in  which  a 
loud  murmur  extended  along  the  whole  line  of  the 
aortic  arch,  and  upwards  towards  the  neck.  After 
death,  I  found  atheromatous  disease  of  the  arch,  ex- 
tending into  the  trunks  of  the  three  great  vessels 
springing  from  it.  Nevertheless,  this  case  supplied 
no  evidence  during  life  of  the  specific  subclavian 
murmur  at  the  present  time  under  discussion. 

To  illustrate  further  the  51  cases  of  subclavian 
murmur,  I  analyzed  them  in  relation  to  age,  sex, 
disease,  duration  of  disease,  and  occupation.  The 
ages  and  other  facts  referred  to  the  time  when  each 
patient  first  came  under  my  observation ;  and  the 
occupations  were  classified  together  when  two  or 
more  patients  followed  the  same  occupation. 

Erom  this  analysis  I  learned  certain  facts  relating 
to  the  occurrence  of  subclavian  murmur  in  diseased 
states,  which  were  of  considerable  interest. 
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In  the  first  place,  there  was  no  case  of  a  child  pre- 
senting the  murmur.  The  youngest  subjects  named 
were  eighteen  years  old.  There  were,  nevertheless, 
many  children  included  in  the  total  of  cases.  In 
the  case  of  every  child,  I  examined  with  more  than 
ordinary  care  for  the  murmur.  I  often  found  the 
common  angemic  continuous  venous  murmur  in  the 
neck,  but  never  the  subclavian. 

Next,  I  found  that  the  subclavian  murmur  was  rare 
in  females.  In  the  total  of  cases  (2,000)  from  which 
the  deductions  were  drawn,  there  were  more  females 
than  males  in 'the  proportion  of  about  1  per  cent.; 
yet  there  were  3  cases  only  of  the  murmur  on  the 
female  side  to  48  on  the  male  side.  The  murmur  in 
the  female,  moreover,  when  it  did  occur,  was  not  to 
be  heard  without  an  effort  on  the  part  of  the  patient 
to  bring  it  out,  such  as  a  long  inspiration  :  it  was  also 
much  more  faint,  and  even  more  fleeting,  in  the  women 
than  in  the  men. 

Thirdly,  the  murmur  as  occurring  in  disease  was 
most  peculiar  in  certain  forms  of  disease.  Chronic 
bronchial  affections  were  those  which  furnished  most 
illustrations  of  it,  according  to  my  analysis,  viz.,  18  to 
the  2,000 ;  afterwards  phthisis,  yielding  12  cases ;  next 
anaemia,  giving  10  cases  ;  next  dyspepsia,  yielding  7 
cases ;  then  heart-disease,  giving  3  cases ;  and,  lastly, 
a  single  case  of  bronchial  affection  combined  with 
tubercular  deposit. 

Finally,  the  analysis  showed  a  curious  circumstance 
in  reference  to  occupation.  In  the  vast  majority  of 
the  cases,  the  patients  were  employed  in  manual 
labours,  in  the  exercise  of  which  the  arms  are  thrown 
forwards  and  downwards.  Thus  there  were  no  fewer 
than  15  cabinet-makers  in  the  list — men  who  are  en- 
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gaged  all  their  lives  in  planing,  sawing,  and  polishing. 
There  were  4  carpenters,  2  sawyers ;  and  so  on. 
When  I  first  observed  this  connection  of  the  murmur 
with  certain  mechanical  arts,  I  began  to  inquire  into 
the  matter  carefully.  I  thought  it  might  be  that  the 
men  of  these  trades  were  more  fully  represented  in  the 
list  of  patients  than  others.  This  turned  out  to  be  a 
fallacy ;  for,  of  the  2,000,  there  were  many  more  tailors 
than  cabinet-workers,  and  more  clerks  than  tailors,  and 
more  sempstresses  than  clerks.  I  began  consequently 
to  inquire  how  far  the  special  occupation  influenced 
the  result.  To  get  at  the  truth  in  this  direction,  I 
collected  8  cabinet-makers  who  were  quite  well, 
and  to  my  surprise  found  that  they  all  presented  the 
murmur.  I  extended  the  observation  to  carpenters 
also,  and  found  the  same  thing,  though  not  so  fre- 
quently. Blending,  therefore,  these  facts  with  those 
which  tell  us  how  rare  the  murmur  is  in  women,  and 
that  it  is  absent  in  children,  I  have  been  driven  to  the 
inference  that  particular  mechanical  actions  of  the 
arms,  long  continued,  have  an  influence  in  producing 
the  peculiar  sound. 

CAUSE    AND  .CAUSATION    OF    SUBCLAVIAN    MURMUR. 

The  whole  tenor  of  my  observations  leads  me  to  the 
conviction  that  subclavian  murmur  is  of  arterial  origin. 
In  this  view  I  shall  be  supported  by  the  majority  of 
auscultators,  but  shall  be  at  variance  with  at  least  one, 
I  mean  Dr.  Thorburn,  who,  speaking  of  the  sound, 
remarks:  "It  must  either  be  a  respiratory  sound 
modified  by  the  heart  and  great  blood-vessels,  so  as  to 
have  a  cardiac  rhythm;  or  a  vascular  sound  modified 
by  respiration.  From  a  careful  examination,  I  have 
come  to  the  conclusion  that  it  is  of  the  former  character: 
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and  that  what  is  heard  is  the  expiratory  murmur  and 
the  end  of  the  inspiratory  murmur  itself,  saccadee  or 
jerked  by  some  undue  impulse.  I  think  it  probable 
that  this  impulse  is  communicated  by  a  nervously 
excited,  or  perhaps  slightly  dilated,  aorta ;  just  as  the 
action  of  the  heart  may  sometimes  give  a  cai-diac 
rhythm  to  a  friction-sound  which  is  really  pleural. 
The  greater  comparative  weakness  of  expiration  will 
account  for  its  being  heard  chiefly  at  that  time." 

I  have  said  that  Dr.  Thorburn  is  alone  in  his 
opinion ;  but  his  hypothesis  is  ingenious,  and  well  put. 
It  is  necessary,  therefore,  in  disposing  of  it,  to  use 
careful  and  logical  argument  in  favour  of  the  opposite 
view;  viz.,  that  subclavian  murmur  is  an  arterial 
sound,  modified  by  respiration.  The  proofs  of  this 
are  demonstrative.  The  murmur  is  synchronous  with 
the  systole  of  the  heart,  and  with  the  radial  pulse.  It 
is  also  Kmited  to  the  trajectory  of  the  subclavian  artery. 
Traced  downwards  towards  the  heart,  it  is  lost ;  traced 
in  any  other  direction  over  the  chest-surface,  it  is  lost. 
Moreover,  it  is  often  limited  to  a  certain  point  in  the 
course  of  the  artery,  the  space  most  common  to  it 
being  a  horizontal  line  about  an  inch  long  beneath 
the  middle  of  the  clavicle,  or  verging  a  little  towards 
the  outer  end  of  the  bone.  A  respiratory  sound  would, 
of  course,  have  no  such  limitation.  It  happens  truly, 
in  many  examples,  that  some  modification  of  respiratory 
movement  occurs  antecedently  to  the  murmur.  Thus, 
I  have  met  with  many  instances  in  which  the  murmur 
was  present  at  no  other  time  than  during  a  deep  and 
sustained  inspiration ;  whilst  in  other  examples,  where 
it  has  been  present  during  an  ordinary  inspii'ation,  it 
has  been  destroyed  by  deep  and  sustained  inspiration ; 
but   as,  in   numerous  cases,  it  also  happens  that,  by 
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changing  the  position  of  the  arm,  the  murmur  may- 
be intensified,  or  lessened,  or  destroyed,  independently 
of  the  respiration,  it  follows  that  the  murmur  is  not 
respiratory.  The  character  of  the  sound,  again,  is 
different  both  from  a  respiratory  sound  and  a  fric- 
tion sound ;  it  is  essentially  a  pulsatile  bruit,  in  which 
respect  it  approaches  very  nearly  to  an  aneurismal 
murmur. 

The  view  of  the  arterial  origin  of  subclavian  murmur 
is  further  corroborated  by  examples  where  the  thrill 
of  the  vessel  can  be  felt  by  the  finger  at  each  pulsation. 
In  one  instance,  where  this  thrill  was  intense,  I  could 
see  the  vibration  when  the  finger  was  removed ;  and 
not  only  so,  but  on  applying  the  ear  near  to  the  artery, 
without  actual  contact  with  the  skin,  I  could  hear  the 
murmur. 

Lastly,  it  is  not  difficult,  in  applying  the  stethoscope 
over  the  subclavian,  to  catch  the  murmur  by  a  light 
pressure,  and  to  remove  it  by  a  firm  pressure,  of  the 
mouth  of  the  tube.  In  such  cases,  the  stethoscope, 
by  arresting  the  current  of  blood  through  the  artery 
when  the  pressure  is  made  considerable,  removes  the 
sound  by  stopping  the  circulation.  Under  such  pressure, 
the  radial  pulse  is  also  felt  to  be  deficient  or  absent. 

The  cause  of  the  vibration  of  the  artery  is  never- 
theless primarily  external ;  that  is  to  say,  the  sound 
is  in  the  artery,  but  is  not  due  to  disease  of  the  vessel. 
I  imagined  at  one  time  that  in  some  cases,  where  the 
murmur  was  very  intense,  there  might  be  deposit  on 
the  inner  surface  of  the  artery ;  but  this  idea  was  soon 
dispelled  by  the  observation,  that  in  every  case  the 
murmur  could  be  removed  by  some  simple  change  in 
the  position  of  the  arms  of  the  patient,  or  in  the  force 
of  respiration. 
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The  view  advanced  by  Dr.  Kirkes  as  to  the  cause 
of  the  murmur  was  to  the  effect  that  the  artery,  at 
the  moment  when  the  sound  is  produced,  is  sub- 
jected to  pressure  upwards  and  forwards  by  a  portion 
of  solidified  lung  raised  daring  inspiration.  This  ex- 
planation, which  was  the  one  also  given  by  Dr.  Sibsoc, 
in  so  far  as  it  assigns  to  external  pressure  upon  the 
artery  the  first  step  towards  the  production  of  the 
mm*mur,  must  be  taken,  I  assume,  as  correct ;  it  is  a 
view  to  which  I  was  led  very  early  in  my  inquiries, . 
and  it  accords  with  the  facts.  At  the  same  time,  it 
must  not  be  conceived  that  the  external  pressure 
brought  to  bear  upon  the  artery  to  produce  the 
murmur  is  invariably  exerted  by  the  lung ;  such  a 
view  would  not  accord  with  all  the  facts. 

There  are,  I  believe,  two  modes  by  which  the 
pressure  on  the  artery  may  be  exerted,  when  the 
subclavian  murmur  is  present. 

Firstly,  there  is  a  class  of  cases  in  which  the  pres- 
sure is  produced  by  diseased  lung.  In  these  examples, 
there  is,  I  think,  mostly,  some  solidification  at  the 
apex  of  the  lung  on  the  side  on  which  the  murmur 
is  heard ;  the  solidification  may  be  due  to  deposit 
of  tubercular  matter,  or  to  enlarged  and  indurated 
bronchial  tubes.  In  such  instances,  the  character  of 
the  murmur  varies  according  to  the  condition  of  the 
lung-substance.  If  there  be  a  diffused  tubercular 
matter,  with  general  dulness  on  percussion  and  defi- 
cient respiration,  the  murmur  is  only  to  be  elicited 
at  the  acme  of  a  deep  inspiration.  It  is  then  heard 
very  softly,  as  a  gentle  fleeting  coo,  irregular  in  its 
occurrence,  and  often  not  distinguishable,  without 
difficulty,  from  a  reflected  heart-sound. 

In  other  cases,  where  tubercular  deposit  is  laid  down 
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in  one  spot  immediately  in  contact  with  tlie  artery, 
and  where  the  deposit  is  hard,  or  where  there  is  enlarge- 
ment and  induration  of  the  bronchial  tubes  immediately 
behind  the  artery,  the  murmur,  which  will  still  only 
be  heard  during  inspiration,  is  sharp  and  shrill,  or 
shrill  and  grating,  and  will  continue  so  long  as  the 
breath  is  being  held,  and  will  disappear  immediately 
on  expiration.  The  murmur  thus  caused  is  often  well 
marked  in  the  early  stages  of  phthisis,  but  disappears 
in  later  stages,  when  the  deposit  of  tubercle  has  under- 
gone the  changes  of  softening  and  removal. 

In  another  class  of  cases,  where  chronic  bronchial 
disease  is  at  a  distance  from  the  subclavian  region, 
the  pressure  seems  to  be  made  on  the  artery  by  healthy 
lung  acting  under  undue  distension  for  compensation. 
In  these  examples,  the  murmur  is  very  soft  and  fleeting, 
occurring  only  at  the  acme  of  inspiration. 

Secondly,  the  murmur  may  be  presented  ivithout  any 
disease  in  the  structure  of  the  lungs.  Out  of  the  51 
cases  I  observed,  there  were  no  fewer  than  19  in 
which  pulmonic  disease  was  absent ;  added  to  which, 
I  have  seen  many  examples  of  the  murmur  in  persons 
in  perfect  health.  In  all  these  examples,  the  pressure 
exerted  on  the  artery  is,  in  my  opinion,  brought  about 
by  the  action  of  the  subclavius  muscle,  and  is  the 
result  of  those  occupations  in  which  the  arms  are 
being  constantly  thrown  forwards  and  downwards,  as 
occurs  in  wood-planing,  hand-sawing,  French  polishing, 
and  the  Jike. 

As  I  indicated  in  describing  the  first  case  in  this 
essay,  position  of  the  arm  makes  a  decided  modification 
in  the  sound ;  that  is  to  say,  when  the  arm  is  parallel 
with  the  body,  the  murmur  is  at  its  minimum,  or  is 
absent :  when  the  arm  is  at   a  right  angle  with  the 


214  SUBCLAVIAN    ARTERIAL    MURMUR. 

body,  or  a  little  above  the  right  angle,  the  raurmur 
is  at  its  acme.  This  is  explained  by  the  fact,  that  in 
the  first  named  position  the  subclavius  is  relaxed  ; 
in  the  last  the  subclavius  is  exerting  its  contraction 
to  help  to  steady  the  shoulder ;  thus  the  artery,  pressed 
down  by  the  muscle,  is  borne  towards  the  margin  of 
the  first  rib,  and  the  murmur  is  elicited.  This  ex- 
planation of  a  modification  of  murmur  by  position  of 
the  limb  bears  on  the  influence  of  occupation.  For, 
when  the  arm  is  thrown  forwards,  as  in  planing,  and 
is  brought  back  again  by  a  brisk  effort,  the  subclavius 
at  each  movement  is  brought  into  active  play,  the 
artery  is  pressed  so  as  to  impinge  on  the  rib,  and, 
as  this  proceeding  is  repeated  for  many  years,  the 
parts  so  adapt  themselves  that  the  position  of  the 
vessel  is  modified  by  the  circumstances,  and  subclavian 
murmur  becomes  a  permanent,  but  of  itself  a  harmless, 
phenomenon. 

The  two  methods  by  which  the  sound  is  educed  are, 
then,  analogous  in  their  action,  but  they  are  very 
different  in  their  meaning  in  a  prognostic  sense.  They 
may  be  singly  at  work ;  or,  as  will  be  readily  seen, 
they  may  be  working  in  combination,  as  when  a  man 
in  whom  the  murmur  is  present  as  a  mere  mechanical 
effect  of  muscular  contraction,  becomes  the  subject  of 
tubercular  deposit  or  bronchial  disease. 

These  modes  of  production  are  sufficient  to  account 
for  the  existence  of  subclavian  murmur,  independently 
of  roughness  or  deposit  on  the  inner  surface  of  the 
vessel.  It  would  appear,  indeed,  from  the  labours  of 
Chauveau  and  Marey,  that  roughness  of  the  internal 
surface  of  arteries  does  not  anywhere,  nor  in  any  case, 
give  rise  to  murmur.  But  the  question  is  still  opeu 
for   discussion,    whether   the   condition   of   the    blood 
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produces  this  modification.  Agreeing  with  the  opinion 
that  arterial  murmur  is  due  to  contraction  of  the  artery 
at  the  point  of  murmur,  and  to  the  vibration  incidental 
to  a  change  in  the  arterial  tension,  I  cannot  but  state 
that  in  many  cases  where  I  have  met  with  intense 
murmur,  there  have  been  signs  of  anaemia ;  and  that 
the  murmur  has  borne  a  relationship  in  intensity  with 
the  more  determinate  indications  of  the  anaemic  con- 
dition. There  are  various  methods  of  explaining  this 
observation,  the  best  of  which  is  that  of  Marey;  viz., 
that  in  anaemia  there  is  a  feebler  arterial  tension  and 
less  resistance  to  the  current  of  blood  in  the  capillaries. 
But  whatever  the  explanation,  it  is  certain  that  the 
relationships  I  have  pointed  out  are  true  ;  and  that 
anaemia,  though  not  a  cause  of  the  murmur,  has  a 
qualifying  influence  upon  it. 

EXACT    CHARACTER    OF    SUBCLAVIAN    MURMUR. 

The  murmur  difi'ers  in  character  in  different  cases. 


and  sometimes  in  the  same  case.  It  may  be  a  soft 
musical  coo,  so  short  and  so  slight  as  to  be  mixed  with, 
and  obscured  by,  the  respiratory  sounds.  It  may  be 
a  loud,  coarse,  almost  snorting,  gush,  conveying  an 
unpleasant  thrill  to  the  ear ;  and,  during  its  transit, 
obscuring  the  vesicular  murmur  of  respiration.  It  may 
be  loud,  and  yet  so  short,  as  to  resemble  a  sound  pro- 
duced by  a  quick  blow,  with  dull  resonance.  These 
are  the  three  typical  forms  of  the  murmur,  but  between 
them  there  may  be  various  distinctive  shades.  The 
musical  cooing  murmur,  for  example,  may  be  in- 
tensified to  a  whistle,  or  a  ringing  noise ;  and  the 
coarse  murmur,  to  an  absolute  rasp.  The  murmur 
under  one  or  other  type  is  always  best  developed  when 
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it  occurs  in  the  right  subclavian  space,  but  it  is  most 
common  on  the  left  side. 

DIAGNOSIS    OF    SUBCLAVIAN   MURMUR,    DIFFERENTIAL 
AND   ABSOLUTE. 

Differential  Diagnosis. — There  are  four  physical 
signs  of  disease,  diagnosable  by  the  stethoscope,  with 
which  subclavian  murmur  may  possibly  be  confounded. 
These  physical  signs  are — 

Aneurismal  Murmur. 

Valvular  Murmur — Mitral  and  Aortic. 

Pleuritic  Friction. 

Bronchial  Coo. 
Aneurism  of  the  aorta  at  the  arch,  or  of  the  in- 
nominate artery,  or  of  the  subclavian  itself,  are  the 
first  diseases  to  be  differentiated.  I  have  said  that 
on  four  occasions  I  have  known  subclavian  murmur  set 
down  as  aneurismal ;  I  may  add  to  this,  that  in  one  of 
these  cases  the  life  of  the  patient  was  refused  for 
insurance  on  the  suspicion  of  subclavian  aneurism. 
The  following  diagnostic  points  are,  however,  always 
sufficient  to  establish  the  difference  between  subclavian 
murmur  and  any  thoracic  aneurism. 

In  aneurism  the  character  of  the  bruit  is  usually  the 
same  at  all  times,  the  point  of  maximum  intensity 
being  one  fixed  spot,  on  which  the  mouth  of  the  stetho- 
scope may  be  placed,  day  by  day,  with  the  same  effect. 
In  subclavian  murmur,  the  bruit  may  change  in  cha- 
racter several  times  during  one  examination ;  being  at 
one  time  coarse  and  loud,  at  another  gentle  and 
musical.  The  point  of  maximum  intensity  may  also 
differ  by  the  variation  of  an  inch  laterally  on  either 
side. 

In  aneurism,   the   murmur  is  permanent.     In  sub- 
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clavian  murmur  the  sound  comes  and  goes.  It  will 
sometimes  stop  in  an  instant,  and  not  reappear  for 
many  hours.  In  one  case  I  knew  it  to  he  ahsent  for 
three  weeks,  and  then  suddenly  to  recur  and  remain 
for  a  period  equally  long,  again  to  subside,  and  again 
to  present  itself;  and  so  on  during  many  months  of 
observation. 

In  aneurism,  the  murmur  is  not  influenced  by  the 
movements  of  respiration.  In  subclavian  murmur, 
the  sound  can  be  intensified  by  a  moderately  full  in- 
spiration ;  can  often  be  stopped  by  a  forced  inspiration ; 
and,  again,  can  be  equally  stopped  by  a  prolonged 
expiration. 

In  aneurism,  the  stethoscope  produces  no  change  in 
the  murmur,  however  firmly  the  pressure  may  be 
applied ;  except  in  extreme  cases,  where  the  tumour 
protrudes  through  the  thoracic  wall.  In  subclavian 
murmur,  the  firm  application  of  the  stethoscope  will 
itself  check  the  exhibition  of  the  phenomenon. 

In  aneurism,  movements  of  the  arm  do  not  influence 
the  sound.  In  subclavian  murmur,  the  sound  can  in- 
variably be  modified  by  merely  raising  the  arm,  and 
changing  the  angle  of  the  limb  to  the  body. 

In  aneurism,  there  will  commonly  be  present  dulness 
on  percussion  over  the  seat  of  the  pulsation  ;  such  dul- 
ness being  independent  of  tubercular  disease  of  the 
lungs.  In  subclavian  murmur,  if  in  the  region  of  the 
murmur  there  be  any  dulness  on  percussion,  the  stetho- 
scopic  and  other  physical  signs  will,  in  the  majority  of 
cases,  perhaps  in  all,  show  that  the  deficient  resonance 
is  due  to  tubercular  deposition. 

In  aneurism  approaching  the  surface  there  may  be 
fremitus ;  but  the  fremitus  is  permanent  under  all  con- 
ditions.    In  subclavian  murmur  there  maybe  fremitus ; 
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but  this  can  be  made  to  disappear  by  movement  of  the 
arm  on  the  side  affected,  and  also  by  a  deep  expiration, 
or  a  very  deep  and  sustained  inspiration. 

In  aneurism  of  any  of  the  three  great  vessels  I  have 
named,  there  will  be,  as  a  general  rule,  symptoms 
of  dyspnoea  and  respiratory  oppression.  Subclavian 
murmur  is  not,  ;per  se,  accompanied  with  any  such 
complication. 

Finally,  as  a  diagnostic  difference  between  simple 
subclavian  murmur  and  subclavian  aneurismal  murmur, 
this  may  be  observed ;  that,  if  simple  subclavian  mur- 
mur be  present  on  one  side,  it  can  usually  be  detected 
on  the  other  side ;  and  when  the  two  sounds  are  traced 
downwards,  towards  the  sternum,  they  are  found  to  be 
lost,  showing  that  they  have  no  common  point  of 
origin,  but  an  origin  purely  local  in  each  artery. 
Now,  whilst  double  subclavian  aneurism  is  not  an 
impossible,  it  is  an  um-ecorded,  phenomenon ;  and  in 
common  experience  is  so  rare,  that  the  fact  of  double 
murmur  may  be  considered  as  affording  direct  evidence 
against  aneurism  as  the  cause  of  the  abnormal  sounds. 

The  diagnosis  as  between  subclavian  murmur  and 
cardiac  murmurs  is  comparatively  easy.  By  carrying 
the  stethoscope  from  the  subclavian  region  to  the 
cardiac  region,  it  will  be  detected,  in  pure  cases  of 
subclavian  murmur,  that  the  heart-sounds  are  both 
distinct,  and  that  the  bruit  in  the  upper  part  of  the 
chest  is  entirely  absent  at  the  heart.  However  loud  it 
may  be  in  its  own  region,  subclavian  murmur  never 
intrudes  itself  on  the  cardiac  music.  This  line  of 
diagnosis  is  therefore  direct.  But  there  are  cases,  and 
I  have  seen  two  such,  where,  together  with  subclavian 
murmur,  there  was  systolic  cardiac  murmur  from  mitral 
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disease.  But  here,  again,  I  had  no  difficulty  in  dis- 
tinguishing the  two  morbid  sounds ;  for  the  mitral 
murmur  was  permanent,  while  the  subclavian  murmur 
was  intermittent;  the  mitral  murmur  was  prolonged, 
while  the  subclavian  was  short  and  sharp  ;  and  lastly, 
on  carrying  the  stethoscope  from  the  subclavian  space 
downwards,  towards  the  heart,  an  intermediate  point 
was  found,  where  the  subclavian  murmur  was  lost  and 
the  cardiac  murmur  began  to  be  heard  ;  and,  on  the 
contrary,  by  carrying  the  stethoscope  upwards,  from 
the  heart  towards  the  subclavian  artery,  an  interme- 
diate point  was  found,  where  the  cardiac  murmur  was 
lost  and  the  subclavian  murmur  began  to  be  heard. 
There  were  thus  distinctive  evidences  of  two  seats  for 
the  two  murmurs  ;  and  the  same  evidences  would,  I  pre- 
sume, be  present  in  all  similar  complicated  cases.  I 
had,  again,  another  example,  where  subclavian  murmur 
existed  with  loud  aortic  murmur,  and  this  latter  mur- 
mur was  in  truth  reflected  nearly  into  the  subclavian 
region.  But  several  differences  were  detected  on  care- 
ful inquiry,  by  which  the  diagnosis  was  determined. 
For  example,  the  two  murmurs  had  each  a  different 
sound ;  the  subclavian  murmur  could  be  stopped  by 
inspiration,  by  the  movement  of  the  arm,  and  by  pres- 
sure of  the  stethoscope ;  while  the  aortic  murmur  was 
persistent  in  all  these  conditions  ;  and  a  last  but  excel- 
lent point  was,  that  the  radial  pulsation,  which  was 
synclironous  with  the  subclavian  nmrmur,  followed  the 
aortic  murmur.  I  do  not  think  there  could  be  two 
better  marked  examples  of  subclavian  murmur,  com- 
plicated with  aortic  and  mitral  murmurs,  than  those 
above  given,  and,  without  further  comment,  they  sup- 
ply all  the  differential  diagnostic  points  to  which  it  is 
necessary  to  call  attention. 
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Pleural  frictiori'Sound  may  be  mistaken  for  sub- 
clavian mm-mur,  or  the  murmur  may  be  mistaken  for 
friction-sound,  but  not  if  care  be  taken.  One  of  my 
pupils  brought  me  a  patient  who  had,  he  believed,  sub- 
clavian murmur ;  but,  on  re-examination,  the  sound 
proved  to  be  frictional.  The  character  of  the  sound 
was  certainly  closely  analogous  to  a  sharp  subclavian 
whiz,  and  the  position  was  right  for  such  an  occur- 
rence. But  the  diagnosis  was  clearly  in  favour  of  pleu- 
ritic friction :  for  {a)  the  sound  heard  was  only  present 
during  inspiration,  and  was  but  one  sound  in  the  full 
period  of  inspu-ation ;  the  arterial  sound  would  have  been 
repeated  as  frequently  as  the  pulse.  (Jb)  The  sound  heard 
was  not  modified  by  the  position  of  the  arm.  (c)  The 
sound  was  still  heard  when  the  stethoscope  was  ap- 
plied with  sufficient  firmness  to  stop  the  radial  pulse. 

These  three  distinctions  were  in  themselves  suffi- 
cient, as  physical  signs,  to  indicate  the  nature  of  the 
case.  To  them,  nevertheless,  were  added  other  general 
symptoms;  viz.,  pleuritic  pain  increased  by  a  deep 
breath,  a  small  irritable  pulse,  and  feverish  exacerba- 
tions. Such  symptoms,  truly,  were  compatible  with 
subclavian  mm-mur  and  tubercle ;  but,  coupled  with 
those  which  are  already  named,  they  rendered  an 
almost  perfect  diagnosis  quite  perfect. 

I  have  met  with  one  case  in  which,  together  with 
subclavian  murmur,  there  was,  with  chronic  bronchial 
inspii'ation  in  the  right  subclavian  region,  a  sharp 
bronchial  coo  immediately  behind  the  artery.  The 
patient  was  young,  twenty- three  years  old,  had  suf- 
fered long  from  bronchial  cough,  and  at  the  time  of  my 
first  seeing  him  had  been  losing  flesh  and  spitting 
blood.  I  was  undecided  as  to  the  concurrent  existence 
of  tubercle  ;  for  a  sharp  bronchial  coo  at  each  inspira- 
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tion  covered  the  physical  indications,  even  if  present, 
of  such  deposit.  At  the  point  under  the  clavicle  where 
the  bronchial  sound  was  heard,  there  could  also  be 
brought  out  during  a  deep  inspiration  a  sharp  subcla- 
vian murmur.  But  the  distinction  between  the  mur- 
mur and  the  bronchial  whistle  was  clearly  to  be  distin- 
guished. In  tone  and  timbre  they  were  nearly  the 
same,  but  in  time  they  were  different ;  for  while  the 
bronchial  sound  was  as  one  to  an  inspiration,  the  sub- 
clavian ran  on  to  three,  both  kinds  of  sound  being 
heard  as  distinctly  as  two  parts  in  a  musical  scale  ; 
added  to  this,  there  was  the  influence  of  differing  posi- 
tions of  the  arm,  which  modified  the  subclavian  mur- 
mur, and  did  not  modify  the  bronchial  coo :  while, 
again,  the  effects  of  firm  stethoscopic  pressure  stopped 
the  arterial,  but  in  no  way  affected  the  bronchial,  sound. 

This  case  clears  the  way  for  diagnosis  between  the 
arterial  and  the  bronchial  cooing  murmurs. 

■  Absolute  Diagnosis. — The  absolute  diagnosis  of  sub- 
clavian murmur  is  as  follows. 

It  is  a  murmur  beneath  one  or  both  of  the  clavicles, 
confined  to  the  subclavian  regions,  and  synchronous 
with  the  pulse. 

The  murmur  is  coarse  and  loud — a  rasp ;  or  sharp 
and  musical — a  whistle;  or  soft  and  musical — a  coo; 
or  shotlike,  coming  down  on  the  ear  bluntly  and  dead. 

The  murmur  is  alvv^ays  to  be  arrested  by  pressure, 
sufficient  to  check  the  pulse  at  the  wrist,  made  by 
the  stethoscope  on  the  subclavian  artery. 

The  murmur  is  susceptible  of  modification  by  the 
movements  of  respiration.  A  moderately  full  inspira- 
tion may  develop  it ;  a  very  deep  inspiration  may 
either  intensify  it  or  stop  it.  A  prolonged  expiration 
will  often  remove  it. 
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Movements  of  the  arm  modify  the  sound.  When 
the  arm  is  nearly  down  to  the  side  of  the  patient,  there 
is  the  minimum  of  intensity.  The  position  of  the 
arm  slightly  raised  above  the  right  angle  to  the  body  is 
that  in  which  the  maximum  intensity  is  usually  gained  ; 
while  movements  between  these  extremes  produce 
vaiying  gradations  both  in  the  quality  and  the  fre- 
quency of  the  murmur. 

In  extreme  cases  there  is  to  be  felt,  on  application 
of  the  finger  over  the  artery  at  the  point  where  the 
murmur  is  heard,  a  marked  fremitus,  of  which  the 
patient  may  be  conscious  as  well  as  the  operator. 

EELATIONSHIP    OF    SUBCLAVIAN    TO    COMMON   ANEMIC    MUEMUE. 

Of  the  2,000  cases  from  which  record  of  the  mur- 
mur was  extracted,  there  were  ten  instances  where 
the  disease  was  classified  as  anaemia.  In  these  cases 
there  were  bloodlessness  and  debility,  but  no  phj^sical 
indications  of  disease  or  consolidation  of  the  lung; 
while,  in  the  cases  of  murmur  in  the  phthisical  and 
bronchial  diseases,  the  murmur  was  intensified  where 
anaemic  concomitant  symptoms  were  most  obvious. 
But  this  fact  does  not  of  necessity  connect  pure 
subclavian  murmur  with  those  examples  of  anaemic 
murmur  in  the  neck  and  heart,  which  we  so  often 
find  in  childi'en,  and  in  young  women  sufi'ering  from 
extreme  anaemia  or  chlorosis,  for  in  all  cases  of  pure 
anaemic  murmur,  cervical  or  cardiac,  in  which  I  have 
for  the  last  two  years  sought  for  the  subclavian 
murmur,  I  have  never  met  with  it  as  peculiar  to  such 
cases ;  and  the  examples  of  anaemia  from  which  this 
inference  is  drawn  amount  to  somewhat  above  two 
hundred.  The  subclavian  murmur,  therefore,  may  be 
considered   as   independent   of    the   common    anaemic 
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murmur.  The  two  may  co-exist ;  and  the  subclavian 
murmur  is  intensified  by  an  anaemic  condition  of  blood ; 
but  the  connection  does  not  extend  further. 

BEAEINGS    OF    SUBCLAVIAN    MUEMUR    ON    PEACTICE. 

The  existence  of  pure  subclavian  murmur  supplies 
no  special  knowledge  in  regard  to  treatment.  But, 
in  diagnosis,  it  has  much  value  when  carefully  and 
judiciously  studied.  Unless  caused  by  mechanical 
occupations,  it  indicates  the  existence  of  some  pressure 
exerted  on  the  artery  by  a  structure  posterior  to  the 
vessel — in  most  instances,  we  must  infer,  by  the  lung. 
Thus  it  affords  one  diagnostic  indication  both  of 
bronchial  disease  and  of  tubercular  deposit.  The 
evidences  of  such  amount  of  bronchial  disease  as  is 
sufficient  to  produce  the  murmur,  are  sufficient  also 
of  themselves  to  express  the  extant  mischief,  without 
the  super- addition  of  the  murmur  as  a  sign.  But  in 
phthisis  the  murmur  may  prove  one  of  the  earliest 
indications  of  existent  tubercle.  In  two  cases,  where 
there  were  general  symptoms  of  phthisis  and  a  phthisical 
history,  but  where  the  ordinary  physical  signs  of  the 
disease  were  utterly  wanting,  I  was  supported  strongly 
in  the  suspicion  of  actual  tubercular  deposition  by  the 
subclavian  bruit.  In  both  these  cases  the  suspicion 
was  confirmed  by  after  events :  for  one  was  rapidly 
fatal  from  tubercle,  commencing  in  the  position  which 
the  murmur  indirectly  pointed  out;  and  the  other 
passed  on  to  true  tubercular  disease  of  the  apex  of 
the  lung  behind  the  murmuring  artery.  The  arterial 
murmur  may  thus  be  important,  both  in  regard  to 
diagnosis  and  prognosis  :  but  it  must  be  taken  for  no 
more  than  it  is  Worth,  since  it  may  occur,  as  we  have 
seen,  dependently  on  various  other  external  producing 
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causes,  and  may  possibly  in  some  examples  be  produced 
by  a  light  stetlioscopic  pressure  on  an  artery  thrown 
slightly  towards  the  surface.  With  all  these  objections 
the  murmur  has  its  diagnostic  value,  but  the  point  of 
most  importance  is  to  know  it  in  such  perfect  manner 
as  not  to  mistake  it  for  aneurismal  murmur. 

COMMENTARY   1889. 

The  essay  reproduced  above  was  written  in,  and 
published  in,  the  year  1861,  nearly  twenty-nine  years 
ago.  From  that  time  until  the  present  the  phenomenon 
of  arterial  subclavian  murmm-  has  been  steadily  under 
my  observation.  My  attention  has  often  been  drawn 
to  it  by  other  practitioners.  It  has  several  times  been 
made  a  subject  of  consultation,  in  respect  to  its 
importance  in  cases  of  life  insurance,  and  in  these 
instances  it  has  sometimes  caused  embarrassment 
because  it  has  been  mistaken  as  a  sign  of  aneurism,  but 
in  most  instances  it  has  been  specially  noticed  in 
connection  with  real  or  assumed  symptoms  of  Phthisis 
Pulmonalis.  From  this  enlarged  and  unusually  pro- 
longed experience  it  might  be  fairly  expected  that  I 
should  have  something  to  withdraw  and  something  to 
add ;  and  this  is  so,  but  not  to  any  considerable  extent. 

(I.)  Very  few  new  observations  occur  to  me  as  addi- 
tions to  the  description  of  the  phenomenon  rendered 
in  1861 ;  but  quite  lately,  within  the  present  year,  I 
observed,  for  the  first  time,  one  thing  that  was  to  me 
entirely  new.  A  patient,  a  gentleman  twenty-nine 
years  of  age,  an  ansemic  fragile  subject,  presented  him- 
self with  symptoms  of  tubercle  of  the  right  lung,  in 
the  first  stage.  In  the  left  lung  there  was  such 
marked  puerile  respiration  that  the  lung  seemed  never 
properly  to  empty  itself,  and  with  this  there  was  a  loud 
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but  soft  subclavian  murmur  which  extended  over  the 
whole  of  the  lung  on  the  same  side,  being  easily 
distinguishable  at  the  base  line  all  along  its  surface. 

In  the  course  of  a  mouth  there  was  great  change  for 
the  better  in  the  right  lung  of  this  patient,  a  much 
.  greater  freedom  of  respiration  on  the  right  side,  less 
puerile  respiration  on  the  left,  and  a  limitation  of  the 
subclavian  murmur  to  its  ordinary  position  and  area. 
Six  weeks  later  still,  with  further  iuiprovement  on  the 
right  side,  the  left  subclavian  murmur  ceased  altogether. 
As  far  as  I  am  aware,  this  fact  is  a  record  of  a 
phenomenon  that  has  not  before  been  observed,  and 
in  practice  it  is  of  great  moment,  since,  to  an  inex- 
perienced ear,  the  murmur  when  it  was  extensively 
diffused  might  have  led  to  the  most  erroneous  specula- 
tions, in  suspicions  of  aortic  disease. 

(II.)  My  later  experience  confirms  the  view  that 
subclavian  murmur  is  most  frequent,  by  far,  in  adult 
men,  than  in  women  and  children.  Although  a  very 
considerable  number  of  women  suffering  from  thoracic 
disease  have  come  under  my  notice,  certainly  as  many 
women  as  men  since  1861,  I  have  only  twice  met  with 
the  murmur  in  a  woman,  and  onl}^  once  in  a  child,  the 
three  being  decidedly  anaemic,  and  one  of  the  women 
phthisical.  In  all  cases  in  which  I  have  been  specially 
consulted  on  the  diagnostic  importance  of  the  murmur 
in  relation  to  life  insurance,  the  subjects  have,  without 
an  exception,  been  men  between  the  ages  of  twenty- 
two  and  forty-five  years. 

(III.)  Since  the  publication  of  my  first  essay,  it  has 
been  my  lot  to  institute  a  special  inquiry  into  the 
health  of  artisans,  for  a  series  of  lectures  delivered 
before  the  Society  of  Arts.  In  the  course  of  this 
inquiry  I  examined  a  large  number  of  persons  in  order 
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to  search  for  the  murmur,  with  the  result  of  detecting 
it  in  every  instance  of  young  men  engaged  in  wood- 
planing.  As  a  rule,  in  this  class  of  men  the  murmur  is 
present  all  through  life,  but  occasionally  it  seems  to 
pass  away  after  middle  age.  I  found  it  also  much 
more  frequently,  in  these  persons,  on  the  left  side. 
In  a  word,  my  original  observations  on  these  points 
were  fully  borne  out,  whatever  may  be  the  explanation. 

(IV.)  The  connection  of  subclavian  murmur  with 
anaemia  in  a  large  number  of  instances  is  confirmed  by 
all  my  later  experience.  At  the  same  time,  the  discon- 
nection of  it  with  the  most  marked  anaemia,  in  other 
instances,  is  also  confirmed,  and  that  in  the  most  striking 
degree.  I  have  seen  a  case  of  extreme  anaemia  to-day, 
in  w^hich  there  is  not  the  faintest  trace  of  subclavian 
murmur.  Here,  however,  I  am  bound  to  observe,  with 
Dr.  Phillips,  that  in  all  examples  of  anaemia  in  which 
the  arterial  tension  has  been  high  I  have  met  with 
the  murmur. 

(Y.)  The  relationship  of  subclavian  mm-mur  to 
Phthisis  Pulmonalis,  which  I  thought  I  had  traced  in 
my  early  research,  has,  in  all  substantial  points,  been 
confirmed.  I  do  not  attach  primary  importance  to  the 
symptom  as  diagnostic  of  phthisis ;  but  as  a  corrobo- 
rative indication  it  is  of  considerable  importance. 

(VI.)  Before  the  date  when  my  cotemporaries  and 
friends,  Drs.  Kirkes,  Sibson,  and  Thorburn,  joined,  if 
I  may  so  say,  with  me  in  investigating  and  explaining 
the  nature  of  the  sound,  it  was  accepted  generally  as 
anemismal  in  character,  and  many  serious  mistakes 
were  made  in  regard  to  it.  Admission  to  the  benefits 
of  life  assurance  was  often  refused  because  of  the 
presence  of  the  murmur,  and  one  medical  acquaintance, 
who  was  justly   considered  a  very  shrewd   examiner, 
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would  never  give  up  his  idea  that  the  murmur  was 
of  the  most  serious  account.  The  correction  of  these 
mistakes  has  been  a  source  of  true  practical  use. 

(VII.)  I  dwell,  in  conclusion,  on  one  point  more — 
the  cause  of  the  abnormal  sound.  The  discussion  of 
this  subject  opens  up  a  very  interesting  little  con- 
troversy in  mechanical  diagnosis.  In  the  early  part 
of  the  study,  Thorburn,  as  we  have  seen,  exempted  the 
artery  altogether,  and  gave  to  the  sound  a  pulmonic 
origin.  Kirkes  assigned  pressure  on  the  artery  as  the 
cause,  the  pressure  being  derived  from  the  lung  in  full 
inspiration.  I  assigned  pressure,  also,  as  the  cause,  ex- 
tending at  the  same  time  the  modes  of  pressure,  and 
suggesting  the  action  of  the  subclavius  muscle.  To  this 
theory  Dr.  Sidney  Phillips  objects,  and  in  place  of  it, 
suggests  that  the  murmur  is  "one  of  the  hasmic  murmurs 
heard  in  various  arteries  produced  by  vibrations  in  the 
blood  current,  arising  from  defective  relationship  of  the 
arterial  calibre  to  the  blood  contained  wit  liit."  Dr. 
Phillips  seems  to  advance  this  view  as  one  derived 
from  the  reasonings  of  the  late  Dr.  Francis  Sibson. 
But  Sibson  and  I  were  fellow-students  on  this  very 
question,  and  I  knew  his  views  intimately.  We  several 
times  studied  the  phenomenon  from  the  same  subjects, 
clinically,  and  to  me  he  never  excluded  the  idea  of 
pressure  as  the  immediate  determining  cause  of  the 
murmur ;  on  the  contrary,  seeing  how  easy  a  thing  it 
was  to  elicit  the  sound  by  pressure  over  the  artery 
with  the  stethoscope,  he  was  most  delicate  in  using 
the  instrument,  so  as  not  to  be  deceived  by  this  source 
of  error.  His  theory,  in  fact,  led  rather  to  the  sug- 
gestion of  conditions  favourable  to  vibrations  under 
light  pressures,  than  to  the  assumption  of  a  vibratory 
murmur  within  the  vessel,  without  pressure. 
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For  my  part,  I  should  willingly  admit  the  haemic 
conditions  named  as  favom-able,  while  I  should-  still 
maintain  the  necessity  of  some  external  pressure  as  the 
common  exciting  cause.  My  reasons  for  the  main- 
tenance of  this  view  are  :  firstly,  that  the  murmur  may, 
according  to.  most  careful  observation,  exist  in  the 
absence  of  anaemia;  secondly,  that  it  can  often  be 
produced  by  pressure,  so  that  in  the  use  of  the  stetho- 
scope we  have  to  be  careful  not  to  produce  it  by  our 
own  want  of  skill ;  thu-dly,  that  it  is  most  commonly 
detected  when  cu-cumstances  suggestive  of  internal 
pressure  are  present ;  fourthly,  that  the  murmur  is 
developed  by  some  particular  muscular  exercises, 
especially  by  the  exercise  of  planing  wood,  under  which 
the  subclavius,  from  being  called  vigorously  into  play, 
acquires  an  undue  size,  and  from  Ij'ing  in  front  of  the 
artery  near  the  point  where  the  sound  is  most  readily 
elicited,  makes  pressure  on  the  vessel  at  the  same  time 
that  it  brings  down  the  clavicle  by  its  contraction  ;  for 
in  no  other  way  can  I  understand  why  the  act  of  raising 
the  arm  to  a  right  aogle  with  the  body  will  usually 
elicit  the  sound  distinctly,  when  in  other  positions  of 
the  limb  it  may  be  inaudible. 

Taking  the  facts  all  in  all,  it  is  probable,  in  the 
matter  of  causation  of  subclavian  munnur,  that  both 
sets  of  causes  named  play  their  part.  The  greater 
length  and  smaller  caUbre  of  the  vessel  on  the  left  side 
accounts  fairly  for  the  more  frequent  occurrence  of  the 
murmur  on  that  side  :  and  the  same  pecuHarities  are 
favourable  to  the  views  advanced  by  Dr.  Philhps,  in  so 
far  as  they  bear  on  predisposition  to  the  development 
of  the  phenomenon  under  mechanical  excitation. 


THE  SYNTHESIS  OF  DISEASE— A  SERIES 
OF  ORIGINAL  STUDIES  IN  PRACTICAL 
AND  EXPERIMENTAL  MEDICINE. 


CHAPTER  III. 

ACTION    OF    ORGANIC    ACIDS. 

ACTION    OF   BUTYRIC   ACID. 

lEOM  the  action  of  lactic  acid,  described  in  the 
last  AscLEPiAD,  the  research  was  carried  on 
with  the  formic  and  butyric  acids  in  order  to 
ascertain  if  they,  in  their  action  on  the 
animal  body,  blood,  and  tissues,  produced  any  of  the 
phenomena  that  were  like  to  those  caused  by  the  lactic 
acid.  The  results  were  very  striking.  Butyric  acid 
freely  diluted  and  introduced  into  the  animal  body 
in  the  same  manner  as  the  lactic  had  been  in  previous 
experiments,  namely  by  the  peritoneal  surface,  gave  rise 
to  distinct  effects,  but  such  as  were  specific  to  itself, 
and  which  were  displayed  on  one  particular  surface, 
the  bronchial,  extending,  primarily,  through  the  mucous 
tract,  and,  in  time,  to  the  minuter  structures  of  the 
lungs.  In  the  first  stage  of  the  changes  induced  by 
butyric  acid  the  whole  of  the  bronchial  surface  was 
injected  with  blood,  a  condition  accompanied  by  the 
usual  phenomena  of  a  dry  bronchial  cold,  the  physical 
indications  being  perfectly  characteristic.      Later   on 
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there  was  free  secretion  into  the  bronchial  passages, 
with  extension  of  the  effusion  into  the  bronchial 
capillaries  and  into  the  vesicular  network,  the  symp- 
toms now  changing  into  those  of  obstruction  of  the 
same  type  as  occurs  in  broncho-pneumonia.  With 
these  changes  the  whole  lung  became  congested, 
and  if  the  induced  disease  were  allowed  to  run  its 
course,  it  either  terminated  by  a  rapid  death  from 
asphj'xia,  incident  to  the  congestion,  or  passed  into 
gradual  resolution,  with  absorption  of  exuded  fluids, 
and  gradual  recovery.  The  warm-blooded  animals 
in  which  these  phenomena  were  induced  by  butyric 
acid  were,  as  in  the  lactic  series,  strong  and  healthy 
dogs.  They  were  anaesthetized  by  chloroform  during 
the  injection  of  the  acid  solution ;  they  showed  no 
sign  of  suffering  of  an  acute  kind;  and  even  during 
the  time  when  the  lungs  were  implicated  they  seemed 
quite  free  from  any  pain.  They  were  subject  to  short 
and  rapid  breathing,  as  is  witnessed  in  acute  bronchitis 
in  members  of  the  human  family,  but  nothing  more ; 
a  fact  which  lends  strong  countenance  to  the  idea 
that  the  sensibility  of  the  pulmonary  surfaces  and  of 
the  pulmonary  tissues  generally  is  exceedingly  low. 
I  have  always  observed  the  same  absence  of  acute 
pain  in  man,  and  have  been  led,  in  cases  of  pulmonary 
disease,  to  suspect  that  whenever  signs  of  acute  pain 
are  expressed,  the  ^roof  is  given  that  the  sensitive 
surface  of  the  respiratory  system,  the  plem-al  mem- 
brane, has  been  put  into  vibration,  and  that  it  has 
become  involved,  directly  or  indirectly,  in  the  disease. 
But  this  is  by  the  way. 

In  certain  cases  the  animals  under  the  influence 
of  the  butyric  acid  were  subjected  to  death  by  an 
anaesthetic,   during  the   periods   of   the    toxic   action, 
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but  at  different  stages  in  different  cases.  The  toxic 
action  in  all  stages  was  carefully  followed  out,  and 
although  nearly  thirty  years  have  elapsed  since  the 
observations  were  made,  there  is  one  significant  fact 
in  regard  to  them  which  is  as  firmly  imprinted  in 
my  mind  now  as  it  was  at  the  first — namely,  that  the 
whole  of  the  lesion  produced  by  butyric  acid  was 
confined  to  the  lungs.  In  not  one  instance  did  the 
heart  show  any  sign  of  lesion  like  that  which  was 
seen  from  lactic  acid,  nor  was  any  fibrous  membrane 
nor  any  fibro-serous  membrane  in  any  part  injured. 
The  injury  inflicted  by  the  acid  was  inflicted  on 
mucous  surface,  and  specially  on  the  mucous  surface 
of  the  bronchial  tract.  The  changes  in  the  mucous 
surface  of  the  bronchial  tract  were  well  marked.  They 
consisted  first  of  simple  dryness  and  injection ;  first 
stage :  next  of  exudation  of  fluid  into  the  bronchial 
cavity ;  second  stage :  further  on,  of  extension  of 
exudative  fluid  into  the  bronchial  capillaries,  with 
general  congestion  of  the  lungs ;  third  stage :  and, 
finally,  in  extreme  cases,  of  complete  congestion  and 
hepatization.  In  several  of  the  experiments,  three 
at  least,  there  was  found  in  the  larger  bronchi  a 
semi-solid  membranous  deposit,  closely  resembling 
diphtheritic  membrane,  rather  firmly  attached ;  a  con- 
dition which  my  much  esteemed  friend,  the  late 
Professor  Laycock,  of  Edinburgh,  thought  of  extreme 
moment  from  its  bearings  on  his  own  original  obser- 
vation, of  the  presence  of  butyric  acid  in  cases  of 
diphtheria  in  the  human  subject. 

The  inferences  I  drew  at  the  time  of  this  research, 
and  which  I  now  see  no  reason  to  doubt,  were  noted  in 
the  following  terms  : — 

(1.)  The  specific   action  of  butyric   acid  on  warm- 
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blooded  animals  susceptible  to  its  toxic  action  is 
shown  on  the  bronchial  mucous  surface,  on  which  it 
excites  a  series  of  changes  which,  in  the  strictest 
sense,  may  be  called  inflammatory.  'In  plain  terms, 
it  gives  a  true  synthesis  of  acute  bronchitis  with  a 
tendency  towards  a  plastic  or  diphtheritic  exudation. 

(2.)  Assuming  that  under  a  perverted  zymosis — that 
is  to  say,  a  perversion  of  the  natural  zymosis — there  may 
be  set  up  in  a  living  animal  body  of  the  higher  species 
of  animal  a  new  zymosis  that  shall  yield  butyric  acid 
as  a  product ;  then  there  would  follow  as  a  necessaiy 
result  a  true  acute  bronchitis,  which  would  present 
all  the  phenomena  ordinarily  recognized  in  the  well- 
known  and  common  disease  of  that  name. 

To  the  above  conclusions  I  added  a  suggested  memo- 
randum :  that  it  would  be  a  good  subject  for  inquiry 
whether  in  the  lung  itself,  from  local  agencies  affecting 
the  pulmonary  structure  alone,  there  could  be  gene- 
rated a  ferment  which  would  excite  a  purely  local 
bronchitis,  broncho-pneumonia,  or  pneumonia. 

ACTION    OF   FORMIC   ACID. 

The  action  of  dilute  formic  acid  was  next  tested,  but 
was  not  discovered  to  have  any  such  distinctive  local 
effect  as  had  been  seen  in  the  cases  of  the  lactic  and 
the  butyric  acids.  This  arose  from  two  causes :  the 
first  that  the  acid  was  more  decidedly  irritating  to  the 
parts  exposed  to  it,  so  that  it  was  not  absorbed  readily ; 
the  second,  that  as  the  acid  commingled  with  the  blood 
in  the  vessels,  it  quickly  altered  the  physical  characters 
of  that  fluid,  rendering  it  semi-coagulable,  darkening  its 
colour,  and  causing  considerable  modifications  in  the 
red  corpuscles,  a  kind  of  solution  of  them  by  which 
their  fluid  contents- were  allowed  to  escape,  and  to  stain 
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the  tissues  with  a  reddish-brown  stain,  approaching, 
sometimes,  almost  to  a  yellow  or  jaundiced  hue.  See- 
ing how  distinctive  were  these  direct  effects,  I  turned 
my  attention  to  the  local  action  of  the  acid  on  the 
skin,  by  applying  it,  in  different  strengths  of  solution, 
to  my  own  skin,  and  observing  the  changes  elicited. 
Tested  in  this  manner,  the  acid  was  found  to  exert  a 
most  marked  irritant  action,  varying  from  a  simple 
irritative  itching  and  tingling,  like  stinging  of  nettles, 
up  to  a  more  painful  effect,  resembling  that  which 
results  from  the  irritation  of  a  blister  of  cantharides. 

As  formic  acid  is  a  natural  secretion  of  some  animal 
bodies  during  life,  it  is  fair  to  suppose  that  it  may  be 
constructed  in  the  human  body  during  life  ;  and  indeed 
some  of  our  chemical  physiologists  have  indicated  that 
it  is  excreted,  in  small  quantities,  from  the  skin  of 
the  human  subject.  There  is  no  difficulty,  therefore, 
in  accepting  that  it  is  a  common  cause  of  cutaneous 
irritability,  and  especially  of  that  irritation  known  as 
'' itching  jaundice." 

ON  DISTUEBANCE  OF  THE  NATUEAL  ZYMOSIS  BY  OTHER 
SECONDARY  CHEMICAL  PEODUCTS  OF  PEEIPHEEAL  OR 
INTESTINAL     OEIGIN. 

In  studying  the  action  of  secondary  products  of 
perverted  animal  zymosis,  I  was  led  to-  think  of  the 
possible  action  of  other  organic  compounds  which 
might  by  their  presence  be  causes  of  interference.  It 
seemed  to  me  that  bodies  of  the  anaesthetic  class  might 
be  considered  as  substances  which,  taken  into  the 
circulation  and  the  nervous  system,  exert  an  inter- 
ference, or  a  series  of  interferences,  which  would  to 
some  extent  account  for  their  action.  This  led  me 
to  take  the  initiative  in  the  inquiry  as  to  the  effects  • 
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of  all  the  group  of  anaesthetics  on  the  animal  tempera- 
ture. Over  this  inquiry  I  devoted  several  years,  with 
the  result  of  discovering,  as  a  general  fact,  beyond  all 
controversy,  that  every  true  anaesthetic  disturbs  the 
natural  zymosis,  so  as  to  bring  down  the  animal 
temperature  in  some  notable  degree.  Chloroform, 
ether,  amylene,  Dutch  liquid,  and  the  whole  series 
of  the  hydrides  and  alcohols  produced  this  effect. 
There  was  no  exception  to  the  rule  of  perversion  of 
the  natural  zymosis  from  their  presence  in  the  body. 
In  the  course  of  these  researches  I  was  led  to  notice 
other  phenomena  coincident  with  the  reduction  of 
temperature,  and  which,  like  that  change,  seemed  to 
be  a  part  of  zymotic  disturbance.  Occasionally  the 
phenomena  so  induced  had  no  obvious  connexion  with 
any  train  of  symptoms  to  which  the  name  of  any  known 
and  recognizable  disease  could  be  applied.  To  put 
it  plainly,  if  I  had  been  summoned  to  visit  a  patient 
suffering  from  the  same  symptoms,  there  was  no 
recognized  series  of  symptoms  manifested  to  which  I 
could  have  given  a  name  indicating  a  disease  bearing  a 
specific  character.  Sometimes,  however,  it  was  entirely 
different.  Sometimes  the  symptoms  of  a  specific 
disease  were  not  only  presented,  but  were  so  strongly 
presented,  that  they  forced  themselves  forward,  admitting 
of  no  disputation,  as  a  true  synthesis  of  disease. 

SYNTHETIC    SOMNAMBULISM. 

Amongst  the  most  striking  syntheses  of  disease 
thus  observed,  I  place  first  what  may  be  designated 
Synthetic  Somnambulism,  induced  by  the  inhalation 
of  the  vapour  of  amylene,  a  chemical  substance  first 
separated  by  Balard,  of  Pai'is,  in  the  year  1848,  but 
which    remained  as  a  mere   chemical    curiosity  until 
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1856,  when  the  late  Dr.  Snow  introduced  it  into 
medicine  as  a  general  anaesthetic.  Snow,  unfortunately, 
had  two  fatal  cases  from  the  inhalation  of  amylene 
vapour,  and  as  an  anaesthetic  it  fell  into  disfavour, 
but  in  1862-5  I  resumed  a  study  of  it  physiologically, 
which  I  had  commenced  in  conjunction  with  him. 

Amylene  is  made  by  acting  on  pure  fusel  oil  or 
amylic  alcohol  with  chloride  of  zinc ;  it  has  also  been 
obtained,  together  with  hydruret  of  amyl,  by  the  action 
of  zinc  on  iodide  of  amyl.  It  ought,  when  quite 
pure,  to  be  neutral  to  potassium,  and  to  preserve 
that  element  from  oxidation.  The  liquid  has  an  oily 
character,  and  an  odour  compared  by  most  persons  to 
raw  whisky.  It  boils  at  98^  Fahr. ;  it  is  soluble  in 
alcohol  and  ether  to  any  degree,  but  in  water  to  the 
extent  only  of  one  part  in  9,319.  As  a  fluid  it  is  nearly 
colourless.     Its  composition  is  CioHio- 

Amylene  is  antiseptic ;  if  dead  tissue  be  securely  placed 
in  the  pure  vapour  of  amylene  it  remains  unchanged. 
If  60  grains  of  amylene  be  placed  in  a  jar  having  a  cubic 
capacity  of  80  inches,  the  organic  substance  to  be 
preserved  being  previously  put  into  the  jar,  sufficient 
amylene  may  be  diffused  by  the  warmth  of  the  hand 
to  enable  the  specimen  to  be  kept  in  preservation. 

Amylene  preserves  blood  from  putrefaction  so  long 
as  it  is  present  in  the  mass.  After  it  has  been  for 
a  time  in  contact  with  blood  in  a  closed  bottle,  the 
odour  evolved  resembles  rosemary  so  closely  as  not 
to  be  distinguished  from  it. 

Amylene  does  not  in  any  degree  irritate  either  the 
skin  or  mucous  membrane  ;  it  acts  feebly  when  ex- 
hibited by  the  mouth  or  by  injection  under  the  skin. 
It  is  by  inhalation  only  that  we  can  bring  out  its 
actual  properties,  and  on  dogs,  cats,  guinea-pigs,  and 
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men  the  symptoms  produced  are  in  the  main  the 
same.  There  is  some  excitement,  and  quick  inebria- 
tion, followed  by  powerlessness  of  the  limbs,  and 
sudden  collapse  and  coma,  with  insensibility  to  pain, 
but  not  always,  and  indeed  rarely,  with  an  equivalent 
loss  of  consciousness.  In  one  case  I  saw  a  person 
who  was  under  amylene,  and  entirely  senseless  to  a 
severe  surgical  operation,  talking  with  considerable 
correctness  on  the  topics  of  the  day,  seizing  objects 
with  precision,  and  showing  scarcely  a  perceptible 
gradation  during  recovery  from  mental  inebriation  to 
perfect  and  sober  consciousness.  But  the  expression 
of  consciousness  is  a  mere  semblance.  The  person,  on 
recovery,  does  not  remember  the  period  when,  to  the 
bystander,  he  seemed  as  wide  awake  as  one  unaffected. 
To  test  this  phenomenon  I  inhaled  amylene,  and, 
before  inhaling  it,  made  up  my  mind  that  I  would  test 
for  sensibihty  by  pinching  my  hand.  I  inhaled,  sitting 
in  an  arm-chair,  10  grains  of  amylene  from  a  jar 
holding  100  cubic  inches  of  air;  the  air  was  thus 
charged  with  rather  more  than  13  per  cent,  of  amylene 
Tapour ;  this  quantity  is  small,  except  it  be  inhaled 
backwards  and  forwards  in  the  manner  I  then  followed, 
when  the  action  is  quickly  decisive.  Soon  after  in- 
haling I  forgot  myself  altogether;  but  four  minutes 
from  the  time  I  took  up  the  jar  I  was  quite  conscious 
again,  waking  as  if  with  a  start  and  thinking  the  experi- 
ment a  failure,  the  amylene  having  acted  so  quickly 
that  there  was  no  interval  during  which  to  test 
sensibility.  But  turning  now  to  my  wrist,  I  found 
I  was  wrong  in  this  suspicion,  for  there  were  deep 
marks  of  pinches  in  several  places;  and,  further,  the 
bottle  containing  the  amylene  vapour  had  been  re- 
placed on  the  table  with  the  stopper  firmly  adjusted. 
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as  I  had  intended.  Thus  I  had,  in  fact,  been  perform- 
ing acts  of  consciousness  preconceived  and  carefully 
carried  out  without  remembering  any  single  fact  con- 
nected with  the  proceedings. 

Snaw  had  an  experience  of  the  same  in  kind.  During 
a  severe  operation  on  a  child  under  the  influence  of 
amylene,  the  child  was  playing  with  a  ball,  throwing 
it  into  the  air,  catching  it  with  precision,  and  talking 
and  laughing  the  while,  and  knowing  nothing,  on 
awakening  affcerwards,  of  what  had  occurred. 

In  another  set  of  researches  with  amylene,  in  which 
I  had  the  assistance  of  Mr.  Peter  Marshall,  who  in 
days  long  past  was  always  ready  to  tender  his  useful 
aid,  we  carried  the  research  on  to  results  which  were 
more  decisive  than  those  noticed  above.  During  the 
first  stage  of  amylene  sleep,  one  sleeper  went  to  a 
bookshelf,  took  down  a  book,  walked  about  the  Hbrary 
in  which  the  observations  were  being  made,  just  as 
in  the  somnambulistic  state,  and  then,  returning  to 
the  chair,  and  laying  the  book  on  the  table,  woke 
to  consciousness  without  the  slightest  recollection  of 
the  acts  he  had  performed.  Another  gentleman,  while 
sleeping  under  the  vapour,  unlaced  and  took  off  his 
boots,  and  put  them  into  an  adjoining  room,  by  the 
door,  evidently  under  the  impression  that  he  was  going 
to  bed.  He  then  laid  himself  down  on  a  couch,  and 
composed  himself  for  sleep,  but  woke  almost  instantly 
to  consciousness,  having  no  conception  that  he  had 
ever  been  to  sleep  at  all.  But  the  most  curious 
example  was  in  a  woman  who  took  amylene  as  an 
anaesthetic  for  the  extraction  of  a  tooth.  She  sat 
down,  and  passed  into  sleep  apparently  so  soundly  that 
the  surgeon-dentist,  Mr.  Matthews,  was  proceeding  to 
operate.     On  this   she   rose,    and   observing  that   she 


238  THE    SYNTHESIS    OF   DISEASE. 

was  not  ready  walked  deliberately  about  the  room ;  then 
once  more  seating  herself,  said,  quietly,  "  Now  I  am 
quite  ready,"  opening  her  mouth  widely,  and  sitting 
steadily.  The  tug  was  as  hard  as  I  have  ever  seen,  but 
she  showed  no  sign  of  pain,  and  waking  up  soon  after- 
wards knew  nothing  of  what  had  occurred. 

It  is  thus  clear  that  the  human  mind,  through  its 
manifestations,  maybe  made  to  exhibit  a  mere  objective 
consciousness  apart  from  the  ordinary  subjective  con- 
sciousness of  daily  life.  It  may  be  made  to  exhibit  a 
consciousness  of  which  it  is  itself  unconscious,  and  this 
under  the  mere  influence  of  a  volatile  Hquid  obtained 
from  common  potato-spirit,  and  which  mixes  so  in- 
differently with  blood  at  blood  heat,  that  one  part  only 
will  combine  with  10,550  parts  of  blood. 

The  analogous  phenomena,  apart  from  experiment, 
and  spontaneous  or  natural,  are  seen  in  perfect 
counterpart  in  somnambulism.  The  somnambulist  is 
in  precisely  the  same  state  as  the  experimentalist 
under  this  amyl  compound :  he  pursues  acts  of  con- 
sciousness of  which  he  is  not  self-conscious  ;  he  pre- 
sents to  us,  i.e.,  mere  objective  consciousness.  I  will 
not  say  it  is  certain,  but  the  evidence  is  as  clear  as 
inferential  evidence  can  ever  be,  that  persons  who  are 
subjects  of  somnambuhstic  movements,  through  some 
abnormal  process  of  digestion  or  respiration  of  the 
starchy  elements  of  food,  produce  in  their  own  organ- 
isms, by  their  own  organic  chemistry,  an  agent  which, 
Like  amylene,  destroys  remembrance,  and  perhaps  judg- 
ment and  reason,  but  which  leaves  the  brain  still  able 
to  act  and  to  direct  the  limbs  to  do  things  which 
they  could  not  do  better  in  the  most  wakeful  hour. 
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"  There  are  'mites  in  science  as  well  as  in  charity." 

Benjamin  Rush. 


ALCOHOL  VERSUS   CHLOROFORM. 

COKEESPONDENT  writes  to  ask  whether, 
in  spite  of  temperance  proclivities,  I  adhere 
to  the  rule,  suggested  in  an  old  lecture  on 
experimental  medicine,  that  it  is  good 
practice  to  administer  a  dose  of  alcohol  by  the  mouth 
before  proceeding  to  administer  chloroform.  The 
answer  to  this  question  divides  itself  into  two  parts, 
and  is  perfectly  straight  on  both  lines.  The  first  part 
of  the  answer  is  that  abstinence  from  the  habitual 
use  of  alcoholic  beverages  has  nothing  to  do  with 
the  scientific  administration  of  alcohol  in  the  form  of 
a  remedy.  A  physician,  or  a  surgeon,  because  he 
administers  chloroform  need  not  therefore  be  himself 
habituated  to  chloroform  as  a  narcotic  fluid;  and  as 
what  is  consistent  with  regard  to  one  narcotic  is 
equally  consistent  and  true  in  regard  to  another,  the 
most  rigid  abstainer  from  alcoholic  drinks  may  with  all 
propriety  employ  alcohol  as  a  means  of  cure  or  as  an 
alleviator  of  pain,  provided  that  he  do  not  so  use  it  as 
to  make  it  a  cause  of  permanent  evil.  The  second 
part  of  the  answer  is,  that  it  is  often  exceedingly  good 
practice  to  administer  a  dose,  and  even  a  full  dose,  of 
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alcohol  before  administering  chloroform.  The  practice 
need  not  be  universal,  neither  need  it  be  indiscriminate. 
No  wise  and  pnident  administrator  would  think  of 
administering  alcohol  to  young  children;  neither 
would  he  administer  it  to  men  or  women  of  calm  and 
placid  disposition,  fi-ee  of  fear,  and  to  whom  a  stimulant 
is  objectionable.  Bat  there  are  persons  to  whom  the 
dose  of  alcohol  may  be  a  sound  remedy.  There  are 
some  of  strong  and  excitable  temperament,  on  whose 
bodies  a  full  dose  of  alcohol  acts  as  a  sedative,  relaxing 
their  arterial  vessels  and  thereby  preventing  the 
arterial  tonicity  and  contraction  which  chloroform  so 
commonly  induces,  and  which  leads  to  the  second  or 
tetanic  stage  of  chloroform  narcotism.  In  these  cases 
alcohol  is  a  good  antidote  to  the  most  serious  dangers 
from  chloroform.  There  is  another  class  of  case  in 
which  the  patient  has  a  feeble  heart,  and,  relatively, 
a  resistant  circulation,  indicated  by  a  small  yet  resistant 
pulse  and  cold  extremities.  These  persons  are  generally 
feeble,  and  are  usually  of  nervous,  hesitating  mind. 
They  are  the  very  ghosts  of  fear,  and  to  them  chloroform 
is  a  poison  of  poisons ;  it  makes  the  arterial  contraction 
tetanic  at  once,  and  then  the  feeble  heart,  labouring 
under  increased  strain  to  overcome  the  greater  task 
to  which  it  is  being  put,  gives  way  under  the  work  and 
stops  from  sheer  fatigue  and  shock.  Here  again  an 
antecedent  dose  of  relaxing  alcohol  is  the  best  of  all 
preparatives  for  the  toxic  action  which  has  to  follow. 
It  relaxes  the  vessels,  it  relieves  the  labouring  heart, 
it  quickens  the  course  of  the  circulation,  it  feeds  the 
brain  with  blood, — making,  for  the  moment,  pot  valour 
itself  a  virtue, — and  it  allows  the  chloroform  vapour 
to  diffuse  more  evenly  and  rapidly.  These  are  all 
sdvantages  which  cannot  be  gainsaid,  and  which  ought 
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not  to  be  withheld.  In  one  of  the  late  instances  of 
death  from  chloroform,  it  was  related  that  the  patient 
had  the  utmost  dread  of  the  narcotic  inhalation,  and 
was  pallid  with  fear.  To  such  a  patient,  on  whom 
chloroform  would  act  like  a  blow  on  the  pit  of  the 
stomach,  alcohol  would  be  a  saving  remedy. 

So  much  for  the  reasons;  now  as  to  the  practice. 
In  the  practice,  in  order  that  it  be  truly  scientific, 
there  must  be  precision  of  administration  in  regard 
both  to  the  thing  administered  and  the  period  of 
administration.  About  the  chloroform  no  one  would 
willingly  be  inexact.  No  one  would  give  chloroform 
concealed  under  half-a-dozen  different  names,  in  liquors 
of  unknown  strengths  and  proportions.  A  man  who 
did  so  great  an  absurdity  would  be  held  responsible, 
in  the  event  of  a  fatal  accident,  for  malapraxis.  Yet 
with  alcohol  this  egregious  blunder  is  ever  under 
perpetration.  One  person  will  give  it  as  brandy, 
another  as  whisky,  a  third  as  wine  of  any  quality, 
without  a  thought  as  to  strength  or  exact  composition. 
This  is  all  out  of  place  in  respect  to  the  thing.  The 
thing  to  be  given  is  alcohol  itself,  diluted  with  water 
and  measured  out  in  precise  dose  like  any  other  remedy 
of  a  medicinal  kind;  like  chloroform.  To  an  adult  the 
dose  of  alcohol  may  vary  from  four  fluid  drachms,  for  an 
abstainer,  to  an  ounce  and  a  half,  for  one  accustomed 
to  it  as  a  daily  beverage.  Next  as  to  time  of  adminis- 
tration. It  is  customary  when  the  alcohol  is  swallowed 
down  immediately  to  commence  with  the  chloroform- 
This  also  is  a  consummate  error,  since  it  allows  no  time 
for  the  alcohol  to  take  effect.  The  point  of  practice  is 
to  produce  the  first  degree  of  alcoholic  intoxication; 
to  wait  until  the  vessels  are  injected  with  blood,  until 
the  face  is  flushed,  and  until  the  extremities  are  warm 
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and  tingling  with  vibration.  At  that  fortunate  pre- 
paratory period  for  commencing  to  give  chloroform, 
there  will  be  little  danger  of  arterial  resistance,  and 
little  danger  of  paralysis  of  the  heart  from  intensity  of 
pressm^e.  By  following  these  rules  I  have  many  times 
succeeded  in  preventing  the  second  degree  of  chloro- 
form narcotism  altogether,  which  above  all  things 
means  safety. 

The  same  rule  applies  to  the  administration  of 
methylene  bichloride,  and  to  all  the  anaesthetics  in 
which  chlorine  forms  a  constituent  part;  for,  in  the 
action  of  this  series  of  chemical  bodies,  it  is  the 
chlorine  that  gives  the  tetanic  touch  to  the  muscular 
fibre,  voluntary  and  involuntary. 


JELLY-FISH  ERYTHEMA. 
•  T  the  present  season  of  the  year,  when  so 
many  members  of  the  medical  fraternity  are 
doing  their  holiday  on  the  sea  coast,  good 
opportunities  occur  for  making  observations 
on  the  injuries  inflicted  on  the  surfaces  of  the  bodies 
of  bathers  in  the  sea  by  the  medusa  or  salt-water 
jelly-fish.  In  every  bathing-place  where  jelly-fish 
abound  in  the  sea  some  accounts  are  circulated  each 
season  concerning  the  number  of  persons  who  are 
stung  by  these  marine  animals.  One  bathing-place 
I  know  of  has  gained  quite  an  unenviable  notoriety 
by  the  number  of  cases  of  sting  which  are  reported 
to  take  place  during  the  best  part  of  the  season ;  but 
regarding  the  character  of  the  sting  the  most  con- 
tradictory statements  are  made  even  by  professional 
authorities,  some  of  whom  attach  more  importance  to 
the  event  than  is  perhaps  its  due,  whilst  others  pooh- 
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pooh  the  matter  altogether,  and  treat  all  reports,  of 
jelly-fish  stingings  in  language  I  once  heard  as 
''  stinging  good  jokes." 

For  my  part,  I  protest  against  the  word  joke  as 
applied  to'  the  jelly-fish  "sting,"  because  I  have 
been  a  sufferer,  ^nd  know  too  well  that  the  irritation 
from  contact  with  the  jelly-fish,  whether  it  be  a  sting 
or  not,  is  a  painful  accident,  but  for  which  the 
practical  lesson  now  being  delivered  had  possibly  not 
been  thought  of. 

In  my  case  I  was  caught  by  the  shoulders  and 
chest  in  the  tentacles  of  a  large  medusa,  and  had 
really  for  a  minute  or  two  a  difficulty  in  freeing 
myself.  The  surface  of  the  skin  touched  by  the  ten- 
tacles began  to  smart  at  once,  and  by  the  time  I  was 
out  of  the  water  and  partly  dressed,  the  skin  was 
covered,  over  the  surface  attacked,  with  a  bright 
erythema,  accompanied  with  a  sense  of  extreme  heat 
and  irritation.  The  sensation  was  much  the  same 
as  that  brought  on  by  the  application  of  a  mustard 
poultice,  except  that  it  was  not  so  uniformly  diffused, 
but  was  rather  in  the  form  of  wheals  in  slightly 
raised  lines,  with  a  considerable  number  of  points 
at  which  the  tingling  and  heat  were  most  severe. 
Unfortunately,  I  had  no  clinical  thermometer  by  me 
with  which  to  take  the  local  temperature,  but  judging 
by  the  touch  of  the  hand  the  local  temperature  was 
raised  at  least  two  or  three  degrees.  The  redness 
and  irritation  lasted  seven  hours,  and  did  not  absolutely 
subside  until  after  a  night's  rest ;  but  during  the  time 
it  was  on  in  the  acute  form,  it  was  soothed  consider- 
ably by  the  application  of  water,  rendered  alkaline 
by  common  washing  soda  in  the  proportion  of  an 
ounce  of  the  soda  to  about  two  quarts  of  water. 
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A  friend  of  mine  suffered  far  more  severely.  He 
was  bathing  where  a  number  of  jelly-fish  were  present, 
and  got  so  entangled  amongst  them,  that,  as  he  said, 
he  was  "  stung  over  almost  all  the  surface  of  his  body." 
He  suffered  from  an  acute  erythematous  eruption 
which  lasted  over  sixteen  hours,  attended  with  two 
degrees  of  general  fever,  and  followed  by  malaise  that 
lasted  three  days. 

A   still  more   important   case   happened   in   a  very 
singular  manner,    to   another  friend   and   patient.      I 
had  gone  down  to  a  bathing-place  in  the  summer  of 
1872,  not  knowing  that  my  friend  was  there.     I  had 
not   been  on  the  spot  two   hours  when  a   messenger 
came  to  me  asking  if  I  would  go,  at  once,  to  Mr.  G., 
the  friend  in  question,  because  he  had  been  "  stung 
in  the  throat  by  a  jelly-fish,  and  they  were  afraid  he 
would   not  live."     On  reaching   my  friend — who  had 
accidentally  heard  I  was  near  to  him — I  learned  that 
about  two  hours  before,  while  he  had  been  floating  on 
his  back  in  the  sea,  with  his  mouth  open,  the  tentacles 
of  a  jelly-fish   swept  into  his  mouth  and  stung  him 
severely  in  the  back  of  the  throat.     There  could  be 
no  doubt  about  the  mischief,  for  the  throat  over  the 
whole  of  the  pharynx  was  intensely  red,  and  the  surface 
was  rough  and  raised.     With  this  condition  there  was 
considerable  heat  and  irritation,   amounting  to  acute 
pain,  and  attended  with  inability  to  swallow  anything 
except  fluids   cooled   with   iced   water.     The   idea   of 
extreme    danger    was    present    in    the    mind   of    the 
sufferer,    and  I    believe   my  firm    assurance    that   he 
would  take  no  harm  contributed  as  much  to  the  re- 
covery that  succeeded,  as  the  simple  alkaline  remedies 
which  formed  the  chief  part  of  the  medical  treatment 
In  this  case  also  there  was  a  rise  of  two  degrees  of 
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temperature,  and,  during  convalescence,  there  was 
marked  depression  of  both  mind  and  body  for  a  period 
of  two  or  three  days. 

In  describing  these  phenomena  I  have  used  the 
ordinary  word  "  sting "  for  the  want  of  one  more 
accurate.  Eeally,  I  do  not  know  whether  it  is  a  sting, 
like  that  of  a  wasp  or  a  nettle,  that  is  inflicted,  or 
whether  a  secretion,  acrid  in  kind,  is  thrown  upon  the 
surface  and  acts  directly  as  an  irritant  fluid.  On  the 
whole  I  suspect  it  is  a  fluid,  an  organic  acid,  which  is 
the  cause  of  the  irritation.  For  the  resultant  ery- 
thema local  alkaline  treatment  is  particularly  effective. 
In  the  throat  case,  bicarbonate  of  soda  with  mel 
boracis  proved  very  grateful  and  useful. 


SYMPTOMS    PRODUCED   FROM  INCREMENT   OF  ANIMAL 
TEMPERATURE. 

HEN  by  exposure  to  air  of  a  high  temperature 

conditions  favourable  to  increment,  or  when, 

from  any   other   cause,  the   temperature  of 

the  body  is  increased  above  the  natural,  a 

train  of  symptoms  follows  which  are  as  simple  in  their 

character   as  any  in   nature,  and  which  cover  whole 

fields  of  what  is  called  medical  experience.     The  first 

sign  we  observe  is  the  accumulation  of  heat  itself ;  the 

'*  fever,"  as  we  may  most  properly  call  it,  in  order  to 

retain  an  old  and  significant  name.     The  fever  is  not 

to  be  considered   as   a   mere   symptom;   it   is  truly  a 

symptom,  but  it  carries  with  it,  when  it  is  properly 

understood,  all  the  rest  of  the  symptoms.    It  is  primary, 

the  others  follow  and  are  dependent  upon  the  primary. 

Next  to  evidence  of  heat,  the  first  sign  dependent 

upon    increment   is    increase    of    involuntarj'-   motion, 
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motion  of  respiration,  motion  of  circulation.  This 
increase  of  speed  in  the  two  grand  sets  of  muscles, 
the  prime  movers  of  the  body,  is  as  much  a  quick 
driving  from  excess  of  heat  as  is  the  driving  of  an 
engine  from  heat  in  the  furnace.  Thus  the  pulse 
increases  with  the  increase  of  heat  in  the  body,  both 
in  tension  and  in  rapidity  of  stroke  and  falls,  wdth  fall 
of  temperature,  either  in  tension  or  rapidity,  or  both. 

When  the  accumulation  of  heat  is  moderate  and 
slow,  the  increase  of  motion  is  frequently  succeeded 
by  free  elimination  of  water  from  the  body,  and  is  a 
most  effective  equalizing  agency.  Indeed,  this  process 
of  elimination  once  started,  there  is  very  great  difficulty 
in  sustaining  or  advancing  increment  of  animal  tem- 
perature. By  this  equahzing  process  of  evaporation, 
we  are  enabled  in  the  Turkish  bath  to  resist  those 
extremes  of  heat  which,  otherwise,  were  not  endurable. 

But  when  the  accumulation  of  heat  is  rapid  and 
determinate,  there  is,  instead  of  free  elimination  from 
the  excreting  and  secreting  surfaces,  the  opposite  con- 
dition of  dryness,  or,  as  is  commonly  said,  suppressed 
secretion.  In  all  acute  inflammatory  conditions,  we 
know  this  suppression  of  secretion  to  be  a  bad  sign. 
What  is  the  meaning  of  it  ?  The  meaning  is  most 
simple,  and  is  this.  Under  a  given  accumulation  of 
heat,  as  near  as  I  can  estimate  an  increment  of  from 
seven  to  eight  degrees,  there  is  an  act  of  contraction' 
of  the  whole  arterial  system,  and  especially  of  the 
extreme  or  terminal  parts  of  the  arterial  vessels :  the 
vessels  resist ;  there  is  obstruction — congestion  some 
would  call  it ;  and,  as  a  necessary  consequence,  there 
is  diminished  excretion  or  secretion  from  the  excreting 
and  secreting  surfaces.  On  this  follows  accumulation 
of  water  in  the  blood.    Upon  the  accumulation  of  water 
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follows  that  tension  of  the  arterial  pulse  which  runs 
on  steadily  with  suppressed  secretion ;  and  on  this 
there  often  follows  rapid  accumulation  of  fluid  in 
serous  cavities  or  exudation  of  fluid  in  the  least 
resistant  organs ; — the  cellular  exudations  of  local 
upon  general  inflammation. 

At  this  stage  there  may  be  another  series  of  symptoms 
suddenly  developed.  As  if  the  rapidly  speeding  engine 
had  been  suddenly  reversed,  there  may  be  a  slower 
motion,  a  gradually  falling  temperature,  and  collapse. 
The  change  indicates,  in  nearly  every  instance,  that 
there  has  been  separation  of  fibriiie  in  the  heart.  The 
separation  has  arrested  or  stopped  the  current  of  blood 
at  the  main,  and,  virtually,  all  is  over. 

If  the  increment  of  animal  heat  be  induced  with 
such  rapidity  that  the  fatal  increment  is  reached 
directly,  we  have  an  extension  of  contraction  from  the 
involuntary  to  the  voluntary  muscles,  and  therewith 
general  convulsion,  which  may  even  become  tetanic 
in  character.  At  last  there  is  a  general  rigidity  of 
the  muscles,  and  death  from  permanent  spasm  of  the 
muscles  of  respiration  and  of  the  heart. 

In  states  of  very  rapid  increment,  as  the  fatal  degree 
is  approached,  evidences  also  are  rendered  that  change 
is  taking  place  in  the  nervous  centres,  for  the  patient 
becomes  comatose.  There  is  little  difliculty  in  ex- 
plaining the  cause  of  the  coma ;  it  is  due  partly  to  the 
contraction  of  the  vessels  which  supply  the  brain  with 
blood,  and  partly  to  pectous  change  or  coagulation  in 
the  nervous  matter  and  the  cerebral  blood.  To  use  a 
common  expression,  the  brain  and  nervous  centres  die ; 
to  use  a  more  accurate  expression,  their  parts  pass  into 
molecular  rest  or  inertia.  What  we  have  to  feel  in  all 
its   fulness,   and   to   appreciate   in  all  its   breadth,  in 


248  OPUSCULA   PEACTICA. 

watching  the  acute  symptoms  named,  is  the  truth  that 
every  symptom,  primary  or  secondary,  is  dependent  on 
the  accumulation  of  the  force  we  call  heat,  and  that  the 
whole  of  the  phenomena  we  observe,  up  to  death  itself, 
are  due  simply  to  the  inability  of  the  body,  from  some 
accident  of  suppression,  to  dispose  of  that  active  force 
which,  in  perfect  health,  is  set  free  for  the  purpose 
of  ministering  to  the  processes  which  are  summed  up 
in  the  term  ''  vitality." 


THE  ELECTRIC    TEST  OF  DEATH. 


^^Jj^^WO  esteemed  medical  cotemporaries,  in  com- 
F^^  ^S  ^6^ting  on  the  report  of  a  case  of  assumed 
}^l^^  death  in  which  the  person  supposed  to  be  dead 
was  placed  under  the  risk  of  being  buried  alive, 
have  expressed  an  opinion  that  in  a  crisis  where  doubt 
as  to  the  fact  of  actual  death  prevails,  or  is  even  thought 
of,  the  difficulty  can  be  solved  at  once  by  the  use  of  the 
electric  test,  that  is  to  say  by  endeavouring  to  ascertain 
if  there  be  any  muscular  response  to  the  electric  stimu- 
lus. It  is  always  a  matter  of  regret  to  be  at  variance 
with  cotemporaries,  but  that  which  is  true  must  have 
precedence  over  that  which  is  agreeable,  and  I  am  sure 
that  in  a  question  so  solemn  as  the  one  imder  con- 
sideration no  scruple  of  courtesy  should  stand  in  the 
way.  I  feel  bound,  therefore,  distinctly  to  state  that 
the  electric  test,  valuable  as  it  is,  is  not,  of  itself, 
sufficiently  reliable.  For  it  is  the  fact  that,  in  at 
least  thirty  instances  in  lower  animals,  I  have  seen 
recovery  from  what  seemed  to  be  actual  death,  after  the 
most  dehberate  and  careful  employment  of  the  electric 
stimulus  had  failed  to  give  the  faintest  indication  of 
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muscular  irritability ;  and,  as  there  is  no  sufficient 
difference  between  the  muscular  irritability  of  man 
and  that  of  a  lower  animal  to  make  a  distinction  that 
should  be  valid,  there  can  be  no  ground  for  saying 
that  the  electrical  test  is  of  itself  all  that  is  called  for. 
Indeed,  of  two  tests,  the  electric  test  and  the  subcu- 
taneous injection  of  ammonia,  I  should  prefer  to  rely 
most  on  the  ammonia  test  were  it  the  alternative  to 
•rely  on  one  of  them.  Fortunately  there  need  never  be 
an  alternative,  because  when  the  proofs  of  absolute 
death  are  being  sought  for  it  is  as  easy  to  bring  all  the 
tests  into  action  as  any  single  one.  The  operator  can, 
if  he  please,  commence  with  the  electrical  test ;  and 
if  by  that  he  finds  evidence  of  muscular  irritability, 
he  has  obtained  at  once  satisfactory  proof  that  life 
is  not  extinct.  But  the  point  to  impress  and  enforce 
is,  that  if  by  the  electrical  stimulus  he  gets  a  purely 
negative  result,  he  must  not  come  to  the  conclusion 
that  life,  therefore,  is  absolutely  extinct.  The  negation 
ought,  in  fact,  to  lead  him  to  try,  the  more  faithfully, 
the  other  tests,  and  to  be  satisfied  with  nothing  short 
of  a  positive  denial  of  life  from  them  all.  It  is  un- 
necessary to  repeat  the  details  of  the  various  tests  here, 
since  they  have  been  given  at  length  in  Asclepiad 
No.  21,  for  the  first  quarter  of  the  present  year.  But 
this  brief  protest  is  imperatively  demanded. 
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EDWABD   JENNER,   M.D.,   F.B.8.,    A  FORTU- 
NATE ESCULAPIAN. 


?HE  question  put  by  Pontius  Pilate  : — "  What 
is  truth  ? "  is  not  less  difficult  to  answer 
than : — '^  What  manner  of  man  was  Edward 
Jenner  ? "  The  whole  world  knows  his 
name,  but  on  what  that  knowledge  is  founded  few  in 
the  world  seem  correctly  to  know  when  the  reasons  for 
it  ai'e  impartially  investigated.  In  my  early  days  I 
was  well  acquainted  with  a  practitioner  of  medicine 
who  was  in  full  practice  when  Jenner  died,  and  who,  in 
his  early  life,  had  "walked"  St.  Thomas's  and  Guy's, 
had  studied  under  Cline,  the  friend  of  Jenner,  and  who, 
notwithstanding  his  many  advantages  for  getting  infor- 
mation at  first  hand,  had  no  great  opinion  either  of 
Jenner  or  the  Jennerian  practice.  To  this  man,  fair 
and  just  in  all  his  ideas  about  his  contemporaries,  and 
an  acute  observer,  Jenner  was  a  sham,  and  his  methods 
rather  mischievous  than  beneficial.  A  little  later  on  1 
knew  another  member  of  our  craft  of  medicine  who 
looked  upon  Jenner  with  a  reverence  it  were  impossible 
fully  to  describe.  With  this  man  the  very  word 
"  Jenner  "  was  magical,  carrying  with  it  the  idea  of 
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science  of  the  highest  order,  beneficence  of  heavenly 
cast,  courage,  patience,  industry,  and  every  human, 
nay,  almost  superhuman,  virtue. 

During  the  lifetime  of  Jenner  similar  differences 
regarding  him  and  his  work  existed  and  were  plentifully 
recorded,  and  in  this  more  advanced  day  the  same 
controversy  prevails  in  the  worlds  of  medicine  and  lite- 
rature. We  take  up  one  of  the  latest  works  published 
on  Jenner  and  Vaccination,  and  find  the  whole  book, 
the  work  and  thought  of  an  eminent  scholar  in  medi- 
cine, one  long  argument  against  the  man  and  his  labours. 
There  is  no  term  too  hard  to  use  against  him,  no  sug- 
gestion against  him  too  strong  :  he  is  the  old  man  of 
the  sea  mounted  on  the  back  of  his  profession.  We 
lay  down  this  exposition  to  take  up  another,  and,  lo, 
the  discredited  man  is  ranked  immortal,  is  placed  by 
the  side  of  Esculapius  himself,  and  is  enrolled  amongst 
the  number  of  the  gods.  What  do  they  say  of  him  in 
his  own  place,  the  place  which  knew  him  all  his  life,  in 
which  he  was  born  and  bred,  died  and  was  buried,  the 
place  where  he  practised  medicine  over  half  a  century  ? 
The  puzzle  continues  even  here.  It  was  once  my  for- 
tune to  live  for  three  months,  during  holiday  time, 
near  the  scene  of  his  long  life.  In  the  time  of 
residence  there,  I  made  every  enquiry  possible  as  to 
the  opinions  which  have  floated  down  from  friends  and 
neighbours  concerning  this  man.  The  difference  is 
simply  that  of  light  and  darkness.  Some  have  heard 
him  spoken  of  with  the  utmost  contempt,  as  one  who 
stole  or  appropriated  a  common  or  prevailing  notion 
about  arresting  disease,  and  who,  full  of  conceit,  selfish- 
ness, and  vanity,  aggrandised  to  himself  fame  and 
wealth  by  means  as  common  as  the  mind  of  man  can 
conceive.     Others,  on  the  contrary,  report  that  to  their 
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early  minds  he  was  presented  as  the  most  simple- 
minded,  generous,  and  unassuming  philanthropist  that 
was  ever  known  in  the  world.  On  the  whole,  however, 
it  must  in  honesty  be  told,  painful  as  it  may  be  to 
the  medical  amour  ^ropre,  the  name  of  Jenner,  in 
Jenner's  native  air,  does  not  enkindle  enthusiasm, 
as  the  names  of  some  other  men  do  in  their  native 
haunts.  The  genius  of  the  spot  is  not  reflected 
by  the  name,  Jenner,  like  that  of  Stratford- upon- 
Ivon  by  Shakespere,  of  Penshurst  by  Sir  Philip 
Sidney,  of  Wrington  by  Locke,  or  of  Bedford  by 
Bunyan.  The  country  people  of  his  district  talk 
to  this  day  quite  as  enthusiastically  of  Benjamin 
Jetsy,  of  Yetminster,  who  inoculated  himself  and  his 
family  with  cow  pox  many  years  before  any  medical 
man  touched  the  subject,  namely,  in  1774,  as  the 
Berkeley  people  talk  of  Jenner,  and  tell,  to  the  memory 
of  their  hero,  how  a  portrait  of  him,  by  Sharp,  was 
painted  in  London  for  the  Vaccine  Institution,  from 
public  subscription,  and  a  tombstone  erected,  shortly 
after  his  death,  in  1816,  in  the  churchyard  of  Worth 
Matravers,  Dorset,  on  which  stone  it  is  stated  that  he, 
Jetsy,  introduced  the  cow  pox  by  inoculation,  and 
"by  his  great  strength  of  mind  made  the  experiment, 
from  the  cow,  on  his  wife  and  two  sons,  in  the  year 
1774." 

And  still  in  the  world  at  large,  in  all  sections  of  it, 
even  in  the  most  educated,  this  war  about  Edward 
Jenner  wages ;  nor  can  we  evade  this  conflict  in 
treating  of  the  man,  because  there  really  are  grounds 
for  the  advocacy  on  either  side.  Be  it  the  duty  of 
the  present  biographer  to  do  justice,  blind  to  every 
consideration  except  the  truth,  the  whole  truth,  and 
nothing  but  the  truth. 
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LIFE   AND   OPPORTUNITIES. 

The  life  of  Edward  Jenner  is  in  itself  one  of  the 
simplest  and  yet  the  most  complex.  No  man  who  has 
made  a  name  so  widely  known  as  his  name  has  ever 
had  so  plain  and  centralized  a  career,  and  still  one 
so  difficult  to  comprehend  as  to  its  character.  Jenner 
was  bom  at  Berkeley,  in  Gloucestershire,  on  May  17th, 
1.749,  the  third  son  of  the  vicar  of  that  little  place,  a 
clergyman  of  good  family,  and  possessed  also  of  landed 
property.  In  early  life  he  sustained  the  loss  of  his 
father,  and  was  educated  at  Dr.  Washburn's  academy 
in  Cirencester,  from  whence  he  was  sent  to  Sodbury, 
near  Bristol,  to  be  an  articled  pupil,  or  apprentice,  as 
it  was  called  in  the  old  days,  of  Mr.  Daniel  Ludlow,  a 
surgeon  of  good  reputation.  This  over,  he  passed  to 
London  for  hospital  practice,  in  1770,  returned  to  his 
native  place,  started  in  practice  there,  continued  there 
until  his  death,  on  the  26th  day  of  January,  1823,  and 
was  buried  there  in  the  chancel  of  the  parish  church  on 
the  third  day  of  the  following  February. 

The  house  in  which  Jenner  lived  stands,  almost 
unchanged,  hard  by  the  demolished  vicarage  in  which 
he  was  born.  The  visitor  can  see  the  room  in  which 
he  studied,  the  room  in  which  he  died,  the  room  out- 
side which  probably  acted  as  his  surgery ;  the  wooden 
house  in  the  garden  in  which,  according  to  tradition, 
he  kept  his  cows,  and  in  which  he  would  sometimes 
practise  cow-pox  inoculation ;  and  the  garden  in 
w^hich,  according  also  to  tradition,  he  passed  a  great 
deal  of  his  time  when  he  was  not  employed  in  practical 
or  other  pursuits.  Taking  it  altogether,  it  is  a  pretty 
modest  little  residence,  just  such  a  residence  as  a 
simple-minded,  industrious,  studious  soul  would  love  to 
occupy  and  rarely  care  to  leave.      The   house  speaks 
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well  for  Jenner.  Here  haply  might  be  said  of  him,  if 
all  were  clear : — 

"  Far  from  the  madding  crowd's  ignoble  strife, 
His  sober  wishes  never  learned  to  stray ; 
Along  the  cool  sequestered  vale  of  life 
He  kept  the  noiseless  tenor  of  his  way." 

And  yet,  out  of  that  cool  sequestered  vale,  he  made 
as  much  noise  as  any  Englishman  who  ever  obtained 
renown,  his  cotemporary  Arthur  Duke  of  Wellington 
not  excepted. 

A  great  deal  has  been  made  of  the  remarkable  oppor- 
tunities of  Jenner  in  his  early  years,  but  some  of  this  is 
mere  rhapsody.  He  had  small  means  ;  his  first  passage 
into  medicine  was  through  the  house  and  home  of  a 
most  respectable  general  practitioner  of  medicine, 
always  a  first-rate  start,  and  so  far  he^  did  well,  but 
not  better  than  the  majority  of  his  compeers.  Then 
he  came  to  London  to  walk  the  hospital  of  St. 
George,  and  to  remain,  for  two  years,  the  pupil  of  the 
famous  John  Hunter,  one  of  the  surgeons,  at  that  time, 
to  the  hospital,  and  fouuder  of  the  grand  museum  which 
bears  his  name.  Those  who  have  gone  into  extremes 
about  the  genius  of  Jenner  have  certainly  made  the 
most  of  this  part  of  his  career.  They  compare  him 
with  his  master,  and  suggest  that  the  master  saw  in 
the  pupil  the  forecast  of  astounding  talent.  We  must 
take  such  estimates  cum  grano.  The  correspon- 
dence between  Hunter  and  Jenner  conveys  no  such 
ideal.  It  is  true  that  Jenner  worked  for  Hunter ;  it 
is  true  that  Hunter  recommended  him  to  Sir  Joseph 
Banks  to  prepare  and  arrange  the  various  treasures  of 
natural  history  which  had  been  brought  to  England  by 
the  famous  Captain  Cook  in  the  year  1771 ;  and  it  is 
also  said — although  this  is  doubtful — that  an  invitation 
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was  extended  to  Jenner  to  accompany  Cook  as  natu- 
ralist during  his  next  voyage,  to  be  undertaken  in  the 
year  1773;  but  there  is  nothing  in  these  statements 
that  gives  any  very  remarkable  pre-eminence  to  the 
student,  or  that  indicates  his  possession  of  special 
learning  or  genius.  Jenner,  in  short,  by  good  fortune, 
became  the  pupil  of  John  Hunter,  not  because  Hunter 
found  him  out,  but  because  he  or  some  friend  for  him 
found  out  Hunter;  and,  being  so  fortunately  placed, 
nothing  could  be  more  natural  than  that  he  should 
assist  in  work  of  natural  history.  In  those  days  young 
medical  men  trained  even  for  a  few  months  in  natural 
history  were  so  rare,  that  every  one  of  them  was  seized 
for  work,  and  a  pupil  of  the  greatest  anatomist  of  the 
day,  whoever  he  might  be,  would  be  sure  soon  to  have 
an  engagement  presuming  that  he  were  of  respectable 
family  and  that  his  moral  character  were  good,  both  of 
which  advantages  our  student  held  in  a  high  degree. 
We  need  not,  therefore,  go  wild  about  the  early  genius 
of  Jenner  as  a  naturalist  because  of  his  early  labours 
on  the  specimens  brought  home  by  Cook  under  the 
direction  of  Banks  and  Solander.  We  must,  in  strict 
search  for  the  truth,  the  whole  truth,  and  nothing  but 
the  truth,  admit  with  some  sorrow  that  the  balance  of 
evidence  lies  the  other  way.  A  youth  of  genius,  filled 
with  the  enthusiastic  zeal  natural  to  genius  for  original 
research,  would  have  hailed  the  opportunity  of  be- 
coming a  fellow-traveller  and  fellow- worker  with  the 
greatest  navigator  the  world  at  that  time  knew,  a  second 
Columbus;  and  would  have  rejoiced  that  he  was  able  to 
go  down  to  the  sea  in  ships  and  to  do  business  in  great 
waters ;  and  if  Jenner  had  no  such  noble  ambition, 
so  much  the  worse  for  the  proofs  of  his  genius  and 
his  courage.     Essentially  a  home  bird,  he  preferred  to 
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return  as  soon  as  he  possibly  could  to  his  native 
soUtudes,  and  there  follow  out,  amongst 'genial  com- 
panions, the  quiet  life  and  pursuits  of  a  country  surgeon, 
the  good  friend  of  all  around  him,  and  in  time  the 
friend  of  the  merry  members  of  two  clubs,  the  "  Medico 
Convivial  Club,*'  which  met  at  an  inn  that  still  stands 
and  is  still  connected  with  his  name  as  one  of  its 
famous  visitors,  the  ''Bear  Inn,"  Eodborough ;  and 
the  "  Convivio  Medical  Club,"  which  met  at  the  "  Ship  " 
at  Alveston.  In  both  clubs  he  sometimes  was  voted 
prosy,  and,  not  to  put  too  fine  a  point  on  it,  was  so 
much  of  a  bore  that  he  almost  got  his  conge  as  a  member. 
Commencing  practice  in  the  house  of  his  brother, 
the  Kev.  Stephen  Jenner,  in  1772,  he  showed  himself 
at  once  to  be  a  popular  practitioner  of  medicine,  and, 
apart  from  his  professional  labours,  he  helped  Hunter  by 
making  observations  for  him,  conducting  some  experi- 
ments, and  procuring  him  specimens.  The  fact  of 
this  service  is  written  clearly  enough,  as  letters  of 
Hunter  to  Jenner  show,  but  it  must  be  carefully 
guarded  from  error  of  enthusiasm.  Hunter  was,  un- 
questionably, fond  of  Jenner,  had  for  him  a  personal 
liking,  a  liking  of  the  master  for  the  pupil,  but  in  no 
sense  a  liking  of  fellowship,  or  of  admiration  as  for  a  com- 
peer. All  great  teachers  have,  from  time  immemorial, 
had  favourite  pupils  of  the  same  cast,  men  whom  they 
could  invite  to  work  for  them,  and  with  whom  they  were 
familiar,  but  whom  they  never  thought  of  admitting 
as  their  equals  in  name  and  fame ;  and  so  Jenner 
stood  to  Hunter.  The  correspondence  is  evidence 
unmistakable  on  this  point.  The  letters  of  the  master 
are  warm  and  fiiendly  letters  of  trust  and  confidence, 
nay,  letters  of  gratitude  in  some  respects,  but  they  are 
always  the  letters  of  the  master.     *'  I  have  one  order 
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to  send  yon,  which  is  to  send  eveiything  you  can  get, 
either  animal,  vegetable,  or  mineral."  In  some  cases 
there  are  directions  for  experiments,  the  results  of 
which  do  not  readily  appear.  There  are,  from  Hunter, 
gentle  upbraidings  that  time  is  being  lost  in  carrying 
out  enquiries  ;  and,  once  at  least,  there  is  indication 
that  Master  John,  so  clever  in  all  manipulative  acts, 
and  so  well  trained  in  the  workrooms  of  his  brother 
William  Hunter,  was  not  particularly  struck  by  the 
abilities  of  his  G-loucestershire  pupil.  The  pupil  has 
received  a  thermometer  from  his  master,  and  having,  it 
is  to  be  inferred,  broken  the  instrument,  has  written  for 
another,  to  which  request  he  receives  as  reply :  "  You 
are  very  sly,  although  you  think  I  cannot  see  it ;  you 
very  modestly  ask  for  a  thermometer.  I  will  send  one, 
but  take  care  those  d — d  clumsy  fingers  do  not  break  it 
also."  Not  much  compliment  to  Jenner's  mechanical 
genius  here.  More  than  that,  if  we  read  the  corre- 
spondence without  bias,  and  without  being  charged 
with  the  preconception  that  Jenner  was  a  born  genius 
destined,  or  predestined,  to  immortal  fame,  and  that 
Hunter  knew  the  fact  by  virtue  of  some  prescience 
peculiar  to  himself,  we  are  forced  to  gather  from  it 
that  blunt  and  industrious  John  Hunter,  with  all  his 
personal  likings  for  his  country  pupil,  had  a  consider- 
able distaste  for  the  habits  of  procrastination  and 
indolence  in  which  that  pupil  indulged.  If  after 
Hunter's  death  nothing  more  had  been  heard  of  Jenner 
except  by  the  letters  that  passed  between  the  two,  we 
should  either  find  no  notice  of  Jenner,  or  should,  at 
best,  be  content  to  report  that  he  received  certain 
letters  from  the  great  anatomist  in  which  he  was  called 
to  book  for  being  very  slow  in  his  researches,  even  in 
simple  matters  of  observation,  clumsy-fingered  in  the 
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use  of  instruments  of  precision,  and  requiring  a  great 
deal  of  stimulation.  Thus,  after  giving  a  number  of 
commands,  and  telling  his  disciple  to  **  be  as  particular 
as  you  can,"  Hunter  adds,  "  There  is  employment  for 
you,  young  man,"  a  sentence  which  shows  the  terms  on 
which  the  two  stood,  one  to  the  other,  far  better  than 
any  longer  exposition. 

At  the  same  time  there  is  a  circumstance  which  lends 
a  colour  to  the  hypothesis  that  Hunter,  and  some  of 
those  with  whom  Jenner  held  communion  whilst  in 
London,  formed  a  fair  opinion  of  his  scientific  qualities. 
In  1788  he  forwarded  a  paper  to  the  Eoyal  Society, 
through  Hunter,  on  the  "  Natural  History  of  the 
Cuckoo."  It  was  in  the  form  of  a  letter  to  Hunter, 
and  it  may  be  considered  as  a  result  of  a  number  of 
private  communications  on  the  subject  between  them, 
extending  from  the  period  when  their  acquaintance 
first  began.  The  master  was,  at  that  time,  making 
dissections  of  the  cuckoo,  trying  to  discover,  from  its 
anatomy,  why  the  strange  bird  should  lay  its  eggs  in 
other  birds'  nests,  and  allow  them  to  be  hatched  by 
strangers.  He  had  pressed  on  Jenner  to  enquire 
further  into  the  subject,  and  now  the  suggestion  had 
been  carried  out,  and  the  paper,  as  a  letter,  was 
despatched.  The  recommendation  of  Hunter  would 
be  alone  sufficient  to  introduce  the  communication  to 
the  Eoyal  Society,  but  a  long  and  rather  inexplicable 
delay  occurred  before  it  reached  its  destination,  indicat- 
ing that  Hunter  was  either  neglectful  or  doubtful  about 
it ;  most  likely  he  was  doubtful,  for  he  made  a  kind  of 
apology,  as  if  some  misunderstandings  or  wranglings  in 
the  Society  had  caused  postponement  of  the  reception 
or  the  publication  of  it.  At  last,  in  the  middle  of  the 
following  year,  1787,  probably  in  June,  the  paper  came 
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before  the  Society,  and  received  the  coveted  honour  of 
an  order  from  the  Council  that  it  should  be  printed  in 
the  Transactions.  At  Jenner's  own  request  it  was  not 
then  printed ;  he  asked  that  it  might  be  sent  back 
to  him  for  correction  or  emendation  ;  and  Sir  Joseph 
Banks,  the  then  ''  mighty  President,"  as  he  was  called, 
was  gracious  enough  to  pen  the  country  doctor  a 
letter,  telling  him  that  what  he  wanted  should  be 
done,  and  that  the  paper  might  come  back  for  publi- 
cation the  next  year  in  the  amended  form.  It  came 
back,  was  read  on  March  '13th,  1788,  and  seems  to 
have  been  well  received,  for  upon  it  Jenner  was  pro- 
posed for  the  Fellowship,  and  was  elected  at  the 
February  meeting  in  1789. 

Eespecting  the  merits  of  this  paper  on  the  cuckoo, 
the  most  diverse  views  have  been  advanced.  The 
admirers  of  its  author  have  lauded  it  as  something 
quite  out  of  the  ordinary  lines  of  natural  research. 
Those  who  have  not  admired  him  have  looked  on  the 
effort  as  commonplace  itself.  Both  views  appear  to  be 
wrong  and  extreme.  The  paper  is  not  great,  neither  is 
it  contemptible.  In  it  we  get  a  simple  explanation  of 
a  fact  which  other  men  engaged  in  studying  the  habits 
of  the  cuckoo  had  observed,  but  had  not  explained. 
Jenner  confirmed  what  Hunter  had  suggested,  that  the 
cuckoo  lays  a  number  of  eggs  and  deposits  them  one  by 
one  in  the  nests  of  different  birds.  He  noticed  also  the 
size  of  the  eggs,  and  compared  them  with  those  of  other 
l)irds  of  similar  size  to  the  cuckoo,  and  he  speculated  on 
the  reasons  why  the  bird  left  its  eggs  to  the  mercy  of 
birds  of  a  different  kind.  This  was  in  his  paper  as  it  was 
originally  written,  but  he  recalled  it  in  order  to  add  a 
new  observation  as  to  the  reason  why  the  natural  young 
of  the  foster-bird  were  expelled  the  nest  when  the  young 
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cuckoo  was  in  possession.  In  a  nest  of  a  hedge-sparrow 
he  had  seen  the  process  of  expulsion,  and  discovered 
the  fact  that  the  deed  was  done  hy  the  young  cuckoo — 
not  by  the  mother-bird — which,  with  consummate  tact 
and  courage,  kicked  out,  so  to  say,  the  natural  occupants, 
eggs  and  baby  hedge-sparrows,  and  made  itself  master 
of  all  that  it  surveyed.  He  teased  the  tiny  marauder 
by  putting  other  things  into  the  nest,  and  witnessed  its 
attacks  on  the  intruding  object ;  and,  taking  everything 
he  had  seen  into  consideration,  he  put  together  a  pleasant 
and  rather  original  series  6f  details  so  as  to  form  an 
ingenious  and  interesting,  though  short,  essay,  perhaps 
one  of  the  least  remarkable  communications  which  up 
to  that  time  had  won  the  envied  three  letters  in  the 
titular  alphabet  of  science.  But  it  must  be  remembered 
that  Edward  Jenner  was  John  Hunter's  favourite  pupil, 
to  some  extent  the  friend  of  the  "  mighty  President  " 
of  the  Society,  of  Mrs.  Hunter's  brother,  Everard 
Home,  and  of  Cline,  to  say  nothing  of  the  close 
acquaiutanceship  of  many  others,  and  that  he  had  the 
advantage  of  being  a  country  surgeon,  removed  far  away 
from  cliques  and  cabals,  and  not  likely,  therefore,  to  be 
at  war  with  the  members  of  the  council  chamber  or 
meeting  room. 

During  the  period  when  the  paper  to  the  Eoyal 
Society  was  in  progress,  Jenner  was  engaged  in  another 
and  very  different  pursuit.  Some  time  previously  he 
had  been  in  love  with  a  fair  damsel  who,  as  it  would 
appear,  jilted  him,  and  whose  faithlessness  he  felt  so 
deeply  that  he  wi'ote  about  the  event  to  John  Hunter, 
who  gave  him  the  advice  not  to  mind,  but  to  let  the 
fickle  one  go,  and  find  hope  and  consolation  in  the 
study  of  hedgehogs  for  him,  John  the  anatomist.  Now 
he  was  more  foi'tunate,  for  in  178S  he  became  united  in 
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marriage  with  Miss  Catherine  Kingscote,  a  lady  of  his 
own  rank  in  life,  of  gentle  and  sympathising  nature, 
who  to  this  day  is  spoken  of  with  affection,  admira- 
tion, and  respect.  My  much-regretted  friend,  the  late 
Mr.  T.  T.  Bridgman,  of  Berkeley,  who  knew  the 
Jennerian  history  better  than  any  man  I  ever  met,  and 
with  whom,  in  1884,  I  spent  some  delightful  hours  in 
Berkeley,  told  me  that  he  had  known  many  persons  who 
recollected  Mrs.  Jenner,  and  that  there  was  but  one  voice 
respecting  her,  and  that  in  warm  appreciation  of  her 
virtues  and  gentleness.  Let  it  also  be  related  in  this 
place  that,  apart  altogether  from  his  position  as  a  dis- 
coverer, Jenner  was  considered,  by  those  who  shared  his 
friendship,  to  be  a  genial,  kind,  and  well-disposed  man,  a 
good  practitioner,  and,  in  private  life,  a  merry  and  con- 
genial companion,  with  some  readiness  of  wit,  and  with 
a  certain  measure  of  humour  which  he  could  agreeably 
put  forth.  At  the  "  Medico  Convivial  "  and  the  "  Con- 
vivio  Medical  Clubs"  he  was,  perhaps,  rather  sat  upon, 
at  times,  but  his  good-nature  saved  him  at  first,  and 
afterwards  his  rising  celebrity  was  alone  a  sufficient 
protection.  He  had  musical  tastes,  also,  in  some 
degree,  could  sing  a  merry  song,  and  could  play  a 
little  on  the  flute  and  the  violin ;  he  could  also  tell 
a  story;  and,  at  times,  he  dabbled  in  poetry,  having, 
without  doubt,  "a  rhyming  soul."  He  belonged  to 
a  "  catch  club,"  and  was  good  at  a  "  catch  "  verse ; 
as  witness  the  following  sent  to  a  lady  whose  daughter 
had  been  under  his  care  and  had  been  restored  to  health. 
The  verse  was  accompanied  with  a  present  of  a  couple 
of  ducks. 

"  I've  despatched,  my  dear  madam,  this  scrap  of  a  letter, 
To  say  that  Miss  *****  is  very  much  better  ; 
A  regular  doctor  she  no  longer  lacks, 
And  therefore  I've  sent  her  a  couple  of  quacks." 
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That  the  word  '  lacks  '  is  out  of  place  in  this  doggerel  is 
possible,  and  that  the  whole  is  childish  is  plain  enough  ; 
but  it  is  just  to  remember  that,  as  it  was  never  expected 
by  the  writer  of  the  lines  that  they  should  pass  down 
to  posterity,  they  ought  to  be  excused  as  evidence  of 
poetic  skill.  Two  other  effusions  of  a  poetical  character 
were  written  by  Jenner,  to  which  more  importance  has 
been  attached,  and  which,  for  the  sake  of  poetasters 
in  general,  are  here  added  : — 

"  ADDRESS  TO  A  ROBIN." 
"  Come,  sweetest  of  the  feather'd  throng, 

And  soothe  me  with  thy  plaintive  song  ; 

Come  to  my  cot,  devoid  of  fear, 

No  danger  shall  await  you  here. 

No  prowling  cat,  with  whisker'd  face, 

Approaches  this  sequester'd  place  ; 

No  schoolboy,  with  his  willow-bow, 

Shall  aim  at  thee  a  murd'rous  blow  ; 

No  wily  limed  twig  e'er  molest 

Thy  olive  wing  or  crimson  breast. 

Thy  cup,  sweet  bird  !  I'll  duly  611 
•  At  yonder  cressy,  bubbling  rill ; 

Thy  board  shall  plenteously  be  spread 

With  crumblets  of  the  nicest  bread ; 

And  when  rude  winter  comes,  and  shows 

Her  icicles  and  shiv'ring  snows. 

Hop  o'er  my  cheering  hearth  and  be 

One  of  my  peaceful  family  ; 

Then  soothe  me  with  thy  plaintive  song, 

Thou  sweetest  of  the  feath'red  throng!  " 

SIGNS  OF  RAIN. 

An  Excuse  for  not  accepting  the  Invitation  of  a  Friend  to  make  a 

Country  Excursion. 

"  The  hollow  winds  begin  to  blow, 
The  clouds  look  black,  the  glass  is  low, 
The  soot  falls  down,  the  spaniels  sleep, 
And  spiders  from  their  cobwebs  creep. 
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Last  night  the  sun  went  pale  to  bed, 
The  moon  in  halos  hid  her  head. 
The  boding  shepherd  heaves  a  sigh, 
For  see  !  a  rainbow  spans  the  sky. 
The  walls  are  damp,  the  ditches  smell, 
Closed  is  the  pink-eyed  pimpernel. 
Hark  !  how  the  chairs  and  tables  crack ; 
Old  Betty's  joints  are  on  the  rack. 
Loud  quack  the  ducks,  the  peacocks  cry, 
The  distant  hills  are  looking  nigh. 
How  restless  are  the  snorting  swine  ! 
The  busy  flies  disturb  the  kine. 
Low  o'er  the  grass  the  swallow  wings ; 
The  ei'icket,  too,  how  loud  it  sings  ! 
Puss,  on  the  hearth,  with  velvet  paws 
Sits  smoothing  o'er  her  whisker'd  jaws. 
Through  the  clear  stream  the  fishes  rise, 
And  nimbly  catch  th'  incautious  flies  ; 
The  sheep  were  seen,  at  early  light, 
Cropping  the  meads  with  eager  bite. 
Though  June,  the  air  is  cold  and  chill ; 
The  mellow  blackbird's  voice  is  still. 
The  glowworms,  numerous  and  bright, 
Illum'd  the  dewy  hill  last  night ; 
At  dusk  the  squalid  toad  was  seen. 
Hopping  and  crawling,  o'er  the  green. 
The  frog  has  lost  his  yellow  vest, 
And  in  a  dingy  suit  is  dress'd. 
The  leech,  disturbed,  is  newly  risen 
Quite  to  the  summit  of  his  prison. 
The  whirling  winds  the  dust  obeys, 
And  in  the  rapid  eddy  plays. 
My  dog,  so  alter 'd  in  his  taste. 
Quits  mutton'bones,  on  grass  to  feast ; 
And  see  yon  rooks,  how  odd  their  flight ! 
They  imitate  the  gliding  kite  ; 
Or  seem  precipitate  to  fall, 
As  if  they  felt  the  piercing  ball. 
'Twill  surely  rain, — I  see  with  sorrow 
Our  jaunt  must  be  put  ofi"  to-morrow." 
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The  '*  Robin"  is  not  wanting  in  a  certain  quality 
of  simple  sweetness ;  and  the  other  song,  on  the 
"  Signs  of  Rain,"  more  closely  descriptive,  was  in 
days  long  gone  by  a  famous  popular  recitation.  The 
theme  is  an  old  one,  and  unfortunately  for  Jenner  a 
greater  Esculapian  than  he  ran  before  him  in  the  same 
strain ;  but  if  he  fails  to  reach  the  music  of  the  first 
Georgic  he  may  readily  be  forgiven. 

To  common  observation  Jenner  was  not  an  ambi- 
tious man.  His  friendly  critics  greatly  commend  his 
modesty.  John  Hunter,  wishing  to  establish  a  school 
of  anatomy  and  natural  history  in  London,  asked  Jenner 
to  advance  a  thousand  pounds  towards  the  project,  and 
to  take  a  share  with  himself  in  the  work.  Jenner 
declined.  Was  this,  say  his  friends,  ambition  ?  Cline 
urged  him  to  settle  in  London,  and  assured  him  that 
a  practice  of  ten  thousand  pounds  a-year  would  follow 
the  venture.  Jenner  replies,  "  Shall  I,  who  in  the 
morning  of  my  days  sought  the  lowly  and  sequestered 
paths  of  life,  the  valley,  not  the  mountaiu,  shall  I, 
now  my  eveniug  is  fast  approaching,  hold  myself  up 
for  fortune  and  for  fame  ?  "  Is  this,  say  his  friends, 
ambition  ?  It  looks  the  absolute  opposite.  Yet  it  is 
difficult  to  get  at  the  truth,  for  in  the  position  he  held 
"  in  the  vaUey  "  he  had,  in  reality,  everything  he  could 
desire.  Perhaps  he  was  not  ambitious,  but,  as  his 
foes  say,  only  vain ;  and  that  he  was  vain  is  indi- 
cated by  numerous  little  foibles,  such  as  the  giving 
away  of  locks  of  his  hair,  and  making  sentimental  con- 
fidences and  observations  respecting  his  work  and  its 
results,  which  certainly  neither  exhibit  greatness  of 
mind  nor  a  noble  ambition.  He  first  entrusted  what 
many  have  considered  the  grand  secret  of  cox-pox  inocu- 
lation, as  something  of  essential  benefit  to  the  human 
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race,  not  to  his  medical  friends,  but  to  one  Gardner, 
a  vintner,  because  "  Gardner  will  not  talk  about  it,"  and 
because  if  anything  untoward  turns  up  in  the  course  of 
experiment,  he  (Jenner)  "will  be  made,  particularly  by 
his  medical  brethren,  a  subject  of  ridicule,  for  he  is  the 
mark  they  all  shoot  at."  Again,  there  often  fell  from  him 
expressions  of  humility  which  grate  on  the  independent 
mind.  The  celebrated  preacher,  Rowland  Hill,  intro- 
duces him  to  a  nobleman  in  these  words  :  "Allow  me 
to  present  to  your  lordship  my  friend  Dr.  Jenner,  who 
has  been  the  means  of  saving  more  lives  than  any  other 
man."  "  Ah,"  responds  Jenner,  "  would  I,  like  you, 
could  say  souls ! "  His  last  expressions  convey  a 
similar  strange  humility.  "  I  do  not  marvel  that  men 
are  grateful  to  me,  but  I  am  surprised  that  they  do 
not  feel  gratitude  to  God  for  making  me  a  medium  of 
good."  There  are  some  who  may  not  admire  these 
characteristics  ;  there  are  many,  there  have  been  many, 
who  do  admire  them ;  there  are  a  still  larger  number 
who  look  upon  them  as  the  mere  foibles  of  a  man  power- 
ful as  well  as  famous.  It  is  fairest,  as  it  is  most 
gracious  and  pleasant,  to  think  of  them  as  indicating 
an  unsophisticated  and  guileless  man  who  said  what  he 
felt  at  the  moment  with  thoughtless  candour  ;  who  had 
been  egregiously  flattered ;  and  who  was  so  unconscious 
of  any  misinterpretation,  that  all  he  spoke  went  out  of 
his  memory  so  soon  as  it  was  spoken.  Certain  it  is 
that  his  domestic  life,  which  is  one  of  the  best  tests  of 
simplicity  and  purity,  was  unquestioned  and  of  unquaU- 
fied  good  repute.  His  children,  two  sons  and  one 
daughter,  were,  with  his  wife  and  his  other  relations, 
all  in  all  to  him  and  he  to  them.  The  local  tradition 
respecting  the  Jenner  family,  Mr.  Bridgman  told  me, 
was  universally  to  the  effect  that  they  were  exemplary 
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in  their  domestic  life  and  in  their  domestic  affection. 
The  one  pastime  which  Jenner  most  disliked,  and  which, 
it  is  said,  he  would  not  permit  in  his  family  circle, 
was  cards.  He  did  not  particularly  favour  dancing,  hut 
would  occasionally  join  in  a  dance.  He  was  a  good 
rider,  and  did  most  of  his  professional  journeys  on 
horseback.  His  personal  appearance  in  the  active 
period  of  his  life  was  described  to  his  biogi-apher 
Baron,  by  a  friend,  as  follows  :  "  His  height  was  under 
the  middle  size ;  his  person  was  robust  but  active 
and  well  formed.  In  his  dress  he  was  peculiarly 
neat,  and  everything  about  him  showed  the  man 
intent  and  serious,  and  well  prepared  to  meet  the 
duties  of  his  calling.  When  I  first  saw  him  it  was  on 
Frampton  Green.  I  was  somewhat  his  junior  in  years, 
and  had  heard  so  much  of  Mr.  Jenner  of  Berkeley  that 
I  had  no  small  curiosity  to  see  him.  He  was  dressed 
in  a  blue  coat  and  yellow  buttons,  buckskins,  well- 
polished  jockey  boots  with  handsome  silver  spurs,  and 
he  carried  a  smart  whip  with  a  silver  handle.  His  hair, 
after  the  fashion  of  the  times,  was  done  up  in  a  club, 
and  he  wore  a  broad-brimmed  hat."  "  We  were  intro- 
duced," continues  the  narrator,  "  on  that  occasion,  and 
T  was  delighted  and  astonished.  1  was  prepared  to  find 
an  accomplished  man,  and  all  the  country  spoke  of  him 
as  a  skilful  surgeon  and  a  great  naturalist ;  but  I  did  not 
expect  to  find  him  so  much  at  home  on  other  matters. 
I,  who  had  been  spending  my  time  in  cultivating  my 
judgment  by  abstract  study,  and,  smit  from  my  boy- 
hood with  the  love  of  song,  had  sought  my  amusement 
in  the  rosy  fields  of  imagination,  was  not  less  surprised 
than  gratified  to  find  that  the  ancient  affinity  between 
Apollo  and  ^iEsculapius  was  so  well  maintained  in  his 
person."     Some  years  later,  the  late  Mr.  T.  J.  Petti- 
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grew,  F.R.S.,  whom  I  had  the  pleasure  once  to  meet, 
was  introduced  to  Jenner  by  Dr.  Lettsom,  and  he 
has  confirmed  all  that  Baron  has  said  as  to  the  personal 
characteristics  of  Jenner* 

THE    MAN    OF    PHYSIC    AND    SCIENCE. 

Familiar,  to  some  extent,  with  the  Jenner  of  social 
life  and  quality,  we  may  turn  next  to  him  for  a  page  or 
so  as  the  Jenner  of  physic  and  science.  What  is  he  in 
these  departments  ?  In  medicine,  he  ranked  from  be- 
ginning to  end  as  a  general  practitioner  ;  and  although 
for  a  short  time  in  the  years  1804-5  he  was  induced  to 
leave  "the  valley"  and  settle  himself  in  Hertford 
Street,  Mayfair,  London,  it  was  not  for  long.  In  the 
forty-fourth  year  of  his  age,  namely,  in  1792,  some 
years  before  he  had  declared  himself  publicly  in  regard 
to  inoculation  of  cow  pox,  he  took  his  degree  of  Doctor 
of  Medicine  from  the  University  of  St.  Andrew's,  by  the 
loose  method  of  nomination  then  in  force,  and  from 
time  to  time  he  made  additions  to  practical  medicine. 
He  published  a  paper  in  the  Transactions  of  the 
"  Society  for  the  Improvement  of  Medical  and  Chirur- 
gical  Knowledge,"  1793,  vol.  i.,  p.  30,  on  ''  A  Process 
for  preparing  Pure  Emetic  Tartar  by  Re-crystalli- 
zation ;"  on  which  medicinal  article  John  Hunter  writes 
a  jarringly  droll  letter,  in  which  he  tells  his  corre- 
spondent that  he  is  '*  puffing  of  his  tartar  as  the  best 
of  all  tartars,  but  has  had  no  account  of  its  success," 

*  Pettigrew  was  wont  to  tell,  with  much  spirit,  that  it  was  he  who 
had  the  honour  of  vaccinating  the  Princess  Victoria,  our  present  Queen. 
He  was  also  great  on  the  subject  of  mummies,  on  which  he  wrote  a  .truly 
learned  work.  It  was  of  him  that  Mr.  Punch,  in  the  days  of  his  youth 
(if  Mr.  Punch  ever  was  young)  penned  the  witty  classical  pun  : — 
"  Crescit  amor  mnmmi,  quantum  ip.Ha  Pettigrew  crescit." 
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and  asks  "  whether  he  had  not  better  let  a  bookseller 
have  it  to  sell,  as  Glass  of  Oxford  did  his  magnesia? 
Let  it  be  called  Jenner's  Tartar  Emetic,  or  anybody's 
else  you  please." 

It  is  claimed  for  Jenner  by  his  friends  that  at  one 
of  the  local  medical  meetings  he  read  a  paper  on  the 
relation  of  heart-disease  to  rheumatic  fever,  and  on 
another  occasion  an  essay  on  angina  pectoris,  in  which 
he  traced  that  disease  to  ossification  of  the  coronary 
arteries.  It  is  further  said  that  he  diagnosed  the 
affection  of  whicli  John  Hunter  died  so  suddenly  as 
"  angina."  But  there  is  no  written  record  bearing  on 
these  subjects  left  behind,  on  which  we  can  found  any 
correct  conclusions  as  to  his  originality.  The  same 
must  be  said  about  certain  treatises  on  ophthalmia,  on 
the  nature  of  hydatids,  and  on  the  condition  of  the  lym- 
phatic system  in  health  and  disease.  What  w^e  are  able 
to  gather  of  him  from  these  labours  must  be  accepted 
from  his  biographer,  Dr.  Baron,  whose  enthusiastic 
admiration  has  to  be  taken  with  aU  the  caution  which 
the  tone  inspires.  Presuming  that  Jenner  did  write 
essays  on  the  all-important  subjects  named,  it  is  deeply 
to  be  deplored  that  they  were  not  retained  and  published 
in  his  time  or  immediately  after  his  death.  They  would 
have  given  us  a  proper  insight  into  his  scientific 
character — an  insight  which  might  have  removed  all 
doubts  and  difficulties.  A  thousand  words  on  each  topic 
would  have  been  a  treasure  that  would  have  set  many  a 
disquieted  heart  at  rest.  As  it  is,  extenuating  nothing, 
and  setting  naught  down  in  malice,  we  must  remain 
content  to  accept  him  on  the  one  line  of  study  with 
which  his  name  is  so  intimately  connected :  the  process 
of  inoculating  mankind  with  cow  pox  as  the  grand 
preventative  of  small  pox. 
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THE    EOOT    OF    HIS   FAME. 

A  difficult  question  lies  now  before  us.  The  root  of 
tlie  fame  of  Edward  Jenner  lies  in  the  part  he  played 
in  the  act  of  introducing  the  art  of  vaccination  as  a 
preventative  of  small  pox.  What  was  really  the  part 
he  played?     Once  again,  What  is  truth? 

I  shall  not  in  this  place  attempt  to  enquire  whether 
vaccination  is  a  good,  a  doubtful,  or  a  bad  process. 
I  shall  not  stay  to  enquire  here  into  the  real  nature  of 
cow  pox.  These  are  questions  of  a  distinct  kind,  having 
their  own  importance  quite  apart  from  the  life  and  work 
of  Jenner ;  and  to  them  I  shall,  in  a  future  number, 
devote  a  special  study  founded  on  recent  works,  favour- 
able and  unfavourable,  and  on  the  evidence  that  is 
being  collected  by  the  present  Eoyal  Commission.  For 
the  moment,  let  the  practice  be  accepted  as  worthy  of 
the  credit  which  its  warmest  advocates  have  assigned 
to  it,  and  let  us  keep  to  the  position  of  Jenner  in 
relation  to  it,  to  this  part  of  his  life  alone.  We  shall 
thus  avoid  all  prejudices  based  on  objections  that 
have  been  brought  against  the  practice  of  cow-pox 
inoculation,  and  out  of  which  much  difficulty  has  been 
raised. 

We  may  take  the  year  1797  as  the  first  year  in 
which  the  introduction  of  cow-pox  inoculation  for  the 
prevention  of  small  pox  was  publicly  announced  by 
Jenner.  He  had,  as  we  have  seen,  already  made 
a  private  communication  on  the  subject,  based  on 
theoretical  grounds,  to  his  friend  Gardner ;  he  had  also 
conversed  on  the  subject  with  Hunter,  with  Cline,  and 
other  friends.  But  all  this  was  in  private  form  of 
communication,  and  did  not  rest  on  any  experimental 
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demonstrations.  In  the  year  named,  1797,  he  became 
more  decisive.  He  sent  a  paper  detailing  some  experi- 
ments to  the  Royal  Society,  and  for  some  strange 
reason  the  paper  was  returned  to  the  author  without 
being  allowed  a  place  in  the  Transactions.  The  infer- 
ence drawn  from  this  fact  by  the  opponents  of  Jenner 
is,  that  the  paper  was  rejected  for  deficiency  of  evidence  ; 
but  it  is  as  fair  to  assign  as  a  cause  deficiency  of 
judgment  on  the  part  of  the  judges,  since  accidents  of 
that  kind  will  occur  in  the  best  regulated  societies, 
and  especially  when  the  matter  under  consideration  is 
new  to  them.  However  that  might  be,  the  paper  was 
not  admitted,  which  to  a  Fellow  of  the  Society  must 
have  been  a  very  severe  blow  indeed.  It  was,  never- 
theless, a  blow  from  which  he  ralhed,  and  which  he 
returned  by  publishing,  in  June  1798,  a  small  book 
entitled,  ^^  An  Inquiry  into  the  Causes  and  Effects  of 
the  VariolcB  Vaccines:  a  Disease  discovered  in  some  of 
the  "Western  Counties  of  England,  particularly  Glouces- 
tershire, and  known  by  the  Name  of  the  Cow  Pox." 
On  this  book  of  seventy  pages,  with  four  plates,  the 
primary  fame  of  Jenner  reposes.  No  book  so  small  has 
ever  been  talked  about  so  much ;  no  book  has  been 
read  from  the  original  so  little ;  no  book  has  been  so 
much  praised  at  second-hand ;  .no  book,  of  such 
dimensions,  has  made  the  name  of  any  author  so 
widely  known ;  and,  in  all  honesty  and  honour,  there 
never  was  sent  from  the  press  a  smaller  work  in  essence 
as  well  as  in  substance.  There  need  be  no  wonder 
that  the  Eoyal  Society  sent  back  the  original  paper 
on  cow  pox,  if  it  were  no  better  than  this  meagre  and 
elementary  production. 

On  what,  then,  did  the  success  of  the  work  depend, 
for   success   it   had,  unprecedented  in   the  history   of 
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medical  literature  ?  To  understand  the  success,  we 
must  go  back  to  learn  some  of  the  preliminary  steps  of 
the  process  by  which  the  results  were  obtained. 

First  and  foremost,  unfortunately  for  mankind  in  this 
and  other  countries,  a  practice  had  sprung  up,  about 
seventy  years  before  the  time  of  which  we  are  now 
speaking,  of  inoculating  for  the  small  pox,  and  this 
practice  had  been  made  so  general  that  the  country 
had  become  a  grand  nursery  of  the  foal  disease.  Every 
town,  nay,  almost  every  house,  was  a  loathsome  nest 
of  the  malady.  Sometimes,  perhaps  oftentimes,  a 
town  like  Brighton,  for  instance,  had  its  population 
enumerated  in  order  that  it  might,  systematically, 
be  inoculated  for  small  pox ;  and  so,  as  the  induced 
disease  became  a  centre  for  contagion  by  inoculation,  all 
restrictions  were  taken  off  it.  Small  pox  was  dispensed 
at  large.  Small  pox  let  alone  has  its  season  of 
epidemic  intensity,  and  afterwards  of  decline ;  but  by 
the  plan  of  artificial  cultivation,  it  was  transformed, 
perforce,  into  unbroken  activity.  A  hailstorm  always 
sustained  by  human  ingenuity  could  hardly  have  been 
more  pernicious. 

To  meet  this  great  and  fearful  evil  of  ignorance  and 
practical  imbecility,  attempts  were  made  to  mitigate 
the  admitted  danger  by  diluting  it.  One  or  two 
experimentalists  sought  to  effect  the  purpose  by 
adding  water  to  the  small  pox  virus,  so  as  to  induce 
a  very  mild  small  pox,  but  failed  in  their  inten- 
tion. It  was  possible  to  dilute  the  virus  to  the 
extent  of  destroying  its  potency  altogether,  but  if  the 
dilution  fell  short  of  that,  in  other  words,  if  it  left 
the  virus  potent  enough  to  take  effect  at  all,  the  disease 
inflicted  was  small  pox  with  all  the  old  contagiousness. 

Others  tried  a  different  mode ;  they  inoculated  with 
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small-pox  virus  during  the  initial  stage,  before  the 
appearance  of  pustules,  and  while  as  yet  the  virus 
existed  in  the  form  of  lymph  derived  from  a  vesicle. 
The  plan  got  the  name  of  the  '*  Suttonian  system  of 
inoculation,"  and  it  unquestionably  answered  in  that 
it  caused  a  mild  form  of  disease  in  those  subjected 
to  it,  with  a  low  mortality,  and  with  fair,  but  by  no 
means  certain,  immunity  to  after  attacks.  But  here 
again  stood  out  the  objection  :  the  inoculated  person 
became,  during  his  period  of  sickness,  a  centre  of 
contagion.  This  was  a  bad  result,  and  the  world 
at  large  was  ready  at  any  moment  to  see  a  practice, 
with  the  dangers  of  which  it  was  quite  familiar, 
modified  in  any  way  that  should  give  the  protection, 
minus  the  collateral  evil  of  contagion. 

In  the  second  place,  there  was  a  preliminary  prepara- 
tion for  a  change  in  the  direction  hoped  for.  In  the 
year  1774,  one  Benjamin  Jetsy,  of  Downshay,  Purbeck, 
a  farmer,  being  quite  conversant  with  an  every-day 
belief,  derived  from  common  experience,  that  persons 
who  had  suffered  from  a  disease  of  the  hands  caught 
by  milking  cows  infected  with  what  was  called 
cow  pox,  became  thereby  exempt  from  small  pox, 
vaccinated  his  wife  and  two  sons,  whereby  they  like 
himself,  who  had  contracted  cow  pox  many  years  before, 
were  rendered  exempt  from  small  pox  so  certainly  that 
when  they  were  inoculated  for  smaU  pox  some  years 
later  they  did  not  take  it.  Jetsy  did  not  claim  this 
practice  as  a  discovery,  because  ever  since  he  was  a 
boy  he  knew  that  those  who  were  cow  poxed  were 
exempt  from  small  pox.  In  addition  to  the  knowledge 
held  by  Jetsy  and  those  who  lived  in  his  time,  it  was 
further  known  that  the  disease  called  cow  pox  was 
comparatively   a  mild   and  a   safe  disease  ;    and  that 
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although  it  was  readily  communicable  from  one  system 
to  another,  it  was  not  contagious  by  the  ordinary 
method  of  contagion — by  what  is  commonly  known 
as  "  catching  a  disease,"  i.e.,  by  proximity  of  one 
person  with  another,  without  direct  inoculation. 

In  the  third  place  there  was  an  idea,  all  but  universal, 
that  it  was  a  necessity  for  every  person  once  in  life 
to  suffer  from  small  pox.  The  universal  acceptance 
of  the  process  of  inoculation  had  given  rise  to  this 
barbarous  superstition  ;  and  as  the  teachings  of  modern 
sanitary  science,  that  communicable  diseases  would 
cease  if  proper  measures  of  perfect  cleanliness  were 
taken  for  their  suppression,  had  not  then  been  com- 
municated, the  mind  of  the  people  was  set  on  the 
belief  that  something  inoculatory  must  be  done,  or 
fatality  from  small  pox  must  be  great.  The  process 
inoculatory,  up  to  that  time,  was  small-pox  inoculation  ; 
but  such  inoculation  produced  a  contagious  disease, 
and  did  not  always  succeed,  even  at  that  cost.  Given, 
then,  a  new  inoculation,  that  did  not  induce  a  con- 
tagious malady,  and  did  succeed  in  protection,  and 
a  veritable  miracle  were  instituted.  Man  had  conquered 
nature. 

According  to  the  prevailing  opinion  held  in 
Gloucestershire  and  Dorsetshire,  Benjamin  Jetsy  acted 
practically,  and,  apparently,  with  successful  results, 
when  he  inoculated  his  family  with  matter  derived  from 
the  teat  of  the  cow  suffering  from  the  disease  called 
commonly  cow  pox,  which  Jenner  cleverly  latinized  into 
VariolcB  Vaccines.  In  this  act  Jetsy  did  eveiything  that 
could  be  desired  for  accomplishing  the  miracle  named. 
He  maintained  the  old  method  of  inoculation;  he 
induced  a  disease  which  protected  from  small  pox ;  and 
he  induced  a  disease  which  was  not  contagious,  above 
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€ver34hing  else  the  success  that  was  wanted.  These 
were  the  three  points  most  conspicuous  in  the  Inquiry 
into  the  Causes  and  Effects  of  the  Variolce  Vaccince,  and 
as,  on  trial  by  other  observers,  the  experience  of  suc- 
cessful vaccination  was  soon  afterwards,  on  Jenner's 
suggestion,  satisfactorily  followed  up  in  London  by  Mr. 
Cline,  Drs.  Pearson  and  Woodville,  and  other  medical 
men,  the  proceeding  was  rapidly  advertised  all  the 
world  over,  and  Jenner  and  Jennerian  practice  became 
familiar  on  every  tongue. 

A  last  point  advanced  was,  that,  whereas  small-pox 
inoculation  left  many  bad  after-effects,  cow-pox  inocu- 
lation left  none  whatever,  but  in  regard  to  some 
diseases,  like  scrofula,  exerted  a  beneficial  rather 
than  an  injurious  effect. 

Jenner  was,  indeed,  a  fortunate  man.  He  came  out 
with  his  Inquiry  just  in  the  right  niche  of  time.  By 
the  slightest  touch  of  description  he  transformed  a  local 
belief  or  practice  into  a  national  one,  and  scored  the 
first  place  as  a  medical  observer  and  pioneer. 

It  is  tnily  painful  to  say  that  the  common  opinion 
about  the  great  labour  of  experiment  to  which  Jenner 
submitted  himself  before  he  announced  what  is  wrongly 
called  his  discovery,  is  mere  childish  adulation.  His 
experiments  are  enumerated  by  himself,  and  may  be 
put,  with  observations  without  experiment,  at  twenty- 
three  ;  so  that,  compared  with  the  intense  labour  by 
which  researches  of  a  physiological  kind  are  ordinarily 
carried  out,  they  really  rank  as  nothing  in  respect  to 
labour.  They  were  not,  in  any  sense,  or  any  particular, 
original.  At  the  same  time,  they  need  not  be  accepted 
for  being  what  his  enemies  call  deceitful  or  crafty. 
They  were  simply  innocent  researches  gathered  from 
commonplace   experience,  which,  by  good  fortune   of 
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time  and  circumstance,  were  turned  into  extraordinary- 
fame. 

From  a  strictly  moral  point  of  view  the  Inquiry 
seems,  to  hard  and  logical  men,  tainted.  In  it  a 
speculation  was  brought  forward,  that  the  disease 
called  *'  cow  pox  "  in  the  cow  was  derived  from  grease  in 
the  horse,  that  is  to  say,  from  a  virus  derived  from  the 
fissures  or  cracks  of  the  heels  of  a  horse  suffering  from 
the  "  grease."  Men  in  charge  of  horses  who  afterwards 
milked  cows  communicated,  it  was  suspected,  the  virus 
to  the  cow,  and  so  came  cow  pox.  The  idea  was  not 
started  by  Jenner,  for  he  himself  tells  us  that  it  was 
held  in  his  neighbourhood  as  a  common  belief :  because 
it  had  been  observed  that  in  dairies  where  women,  who 
had  nothing  to  do  with  horses,  milked  the  kine,  the 
cow  pox  did  not  appear ;  and  because  the  men  who 
attended  to  horses  affected  with  grease  sometimes 
suffered  from  an  eruption  on  their  hands,  horse  pox, 
which  closely  resembled  the  cow-pox  eruption,  and 
which,  as  Jenner  essayed  to  prove,  could,  b}^  inocula- 
tion, be  transferred  to  the  human  subject.  Jenner  had 
to  give  up  this  hypothesis  of  origin  of  cow  pox,  but  the 
worst  that  need  be  said  on  the  matter  is,  that  he  was 
imbued  with  an  innocent  conceit.  He  had  rather  hastily 
jumped  at  the  suggestion,  and  having,  as  he  felt,  very 
prominently  endorsed  it  and  promoted  it,  he  held 
by  it  too  pertinaciously.  If  he  had  only  thought  a 
little  more  ;  if,  instead  of  leaping  at  the  discovery  of 
the  cause  of  cow  pox,  he  had  gone  a  little  further  back 
and  asked  how  did  the  horse  get  the  horse  grease,  he 
would  have  seen  that  he  had  advanced  a  very  little  way 
indeed.  But  why  should  Jenner  be  specially  blamed 
for  a  small  bit  of  by-play  in  philosophy  ?  Did  not  a 
great  modern  philosopher  tiy  to  show  that  this  earth 
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was  peopled  from  a  germ  canied  to  it  by  a  meteorite  ? 
And  did  not  the  old  philosophers  make  the  earth  rest 
on  the  back  of  one  animal,  and  that  animal  on  the  back 
of  another  animal,  and  that  other  animal  on — what  ? 
The  ether  of  space  ?  Perhaps.  But  the  question  still 
remains  in  nuhihus. 

Hard  and  logical  minds  deduce  again  from  the 
Inquiry^  and  from  other  Jennerian  essays,  letters,  and 
speeches,  another  touch  of  deception  in  the  way  in 
which  Jenner  distinguished  between  true  and  spurious 
vaccine  virus.  His  foes  said  and  say  that  this  distinction 
was  invented  to  cover  failure  in  cow-pox  inoculation. 
As  if  one  should  say,  if  vaccination,  as  it  was  called 
after  a  time, — not  by  Jenner,  but  by  a  surgeon  named 
Dunning  of  Plymouth, — if  vaccination  is  perfonned  and 
does  not  protect  from  small  pox,  the  virus  used  is 
spurious ;  but  if  vaccination  is  performed  and  does 
protect,  the  virus  used  is  true.  The  explanation  is 
certainly  convenient ;  Jenner  held  by  it ;  and  hundreds 
of  medical  men  have  held  by  it,  amongst  whom  it  is 
possible  that  the  present  writer  may,  in  early  days, 
confess  himseK  one.  On  reflection  the  explanation 
must  be  admitted  as  equivocal ;  but  is  it  necessary  to 
say  that  it  was  invented  for  a  purpose?  It  is  much 
likeKer  that  Jenner,  easy  as  an  old  shoe  in  matters  of 
belief,  beheved  it,  and  adduced  it  offhand,  at  a  pinch, 
as  the  best  reason  he  could  offer  to  account  for  an 
unexpected  difficulty;  a  difficulty  which,  it  is  fair  to 
him  to  say,  has  not,  to  this  day,  been  cleared  away. 

A  more  serious  charge  against  Jenner  is  his  incon- 
sistency in  regard  to  practice  in  his  own  family.  As 
against  the  statement  that  he  had  been  experimenting 
for  years  with  cow  pox  before  he  announced  his  work, 
in  1798,  is  the  fact  that  in  1789  he  inoculated  his  son 
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Edward,  then  one  year  and  a  half  old,  with  swine  pox ; 
and  having,  by  this  plan,  rendered  the  child  resistant  to 
the  variolous  test,  let  the  swine-pox  method  drop.  Also 
against  him  it  is  urged  that  in  1798  he  had  his  second 
son  Kobert,  who  had  been  vaccinated  but  had  not 
taken,  inoculated  for  small,  pox  by  Mr.  Cother  of 
Cheltenham,  the  boy  being,  as  he  thought,  in  danger 
of  contracting  small  pox  by  contact.  But  with  a  man 
placed  like  Jenner,  we  must  not  judge  parental  feelings 
too  severely.  "  L' esprit  est  toujours  la  d^ipe  du  coeur.^^ 
In  1798  Jenner  came  to  London  with  his  Inquiri/, 
and  received,  first  and  foremost  there,  the  experimental 
support  of  his  old  fellow-pupil  Cline.  On  his  essay 
becoming  known  he  entered  on  a  new  career  fast  and 
furious  in  its  nature  and  much  diversified  in  its  charac- 
ter. With  the  world  generally  he  triumphed,  but  with 
able  adversaries  he  was  obliged  to  fence  and  hold  silence, 
and  often  retreat  in  a  series  of  varying  attitudes  which 
leave  cause  for  the  most  solemn  regrets.  In  moving  often 
to  London  on  vaccination  business  he  lost  much  of  his 
little  income  of  about  566OO  a  j^ear  earned  at  Berkeley, 
and  honour  after  all  was  but  an  empty  sound.  In  1802 
he  made  petition  to  Parliament  for  a  grant  of  money 
for  his  discovery,  and  after  discussion  in  committee  a 
grant  of  £10,000  was  awarded  him.  Then  he  removed 
from  Berkeley,  "the  valley,"  to  London,  and  started 
in  physician's  practice  in  Hertford  Street,  May  Fair, 
to  fail  miserably  in  that  position,  and  retreat  back  to 
Berkeley  a  poorer  man,  almost,  than  when  he  left  it. 
For  a  time  he  was  engaged  in  disputations  innumerable 
in  relation  to  the  Eoyal  Jennerian  Society,  which  super- 
seded the  Vaccine  Institution,  instituted  by  Dr.  Pearson; 
and  in  1806  his  case  for  a  grant  was  again  before  the 
House  of  Commons.     The  House  referred  to  the  Royal 
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College  of  Physicians  for  a  Eeport  on  the  Jennerian 
researches,  and  about  the  middle  of  1807,  the  Report 
having  been  presented  and  being  favourable,  another 
grant,  this  time  of  .£20,000,  was  awarded  by  a  majority 
of  thirteen  in  an  assembly  of  one  hundred  and  seven 
members.  The  grant,  unprecedented  in  the  annals  of 
medicine,  was  supplemented  by  other  minor  grants  from 
different  public  bodies ;  whilst  honours  from  all  quarters 
literally  poured  in.  The  College  of  Surgeons  elected 
Jenner  into  their  body.  The  University  of  Oxford  gave 
him  the  degree  of  Doctor  of  Medicine  in  1813 ;  and 
only  one  corporation  of  rank,  from  which  a  favour  was 
sought,  refused.  The  Eoyal  College  of  Physicians 
would  not  have  him  save  and  except  by  the  usual 
examination,  a  decision  for  which  that  body  has  been 
often  fiercely  belaboured,  and  for  which  it  has,  gene- 
rously, withheld  all  explanation  and  all  defence  which 
could  in  the  least  degree  offend,  or  excite  a  painful 
professional  controversy. 

On  the  Continent  Jenner  won  golden  opinions  from 
the  most  powerful.  Napoleon  the  Great  is  said  to  have 
expressed  to  Josephine,  in  regard  to  a  request  from 
Jenner,  **  We  can  deny  nothing  to  that  man."  In  brief, 
at  home  and  abroad,  all  the  world  over,  his  name  was, 
indeed,  a  household  word. 

In  1814  he  was  introduced  to  the  allied  sovereigns 
when  they  were  in  London,  making,  it  is  suggested, 
an  impression  on  the  Russian  Czar  which  was  not 
altogether  favourable.  In  this  same  year  he  returned 
to  Berkeley,  never  to  see  London  and  London  life 
again.  To  Cheltenham  for  a  change  he  would  often 
retire,  but  the  valley  held  him  mostly  for  her  own. 
Here,  in  1815,  he  lost  his  wife,  and  from  her  death 
until  1823  he  lived,  comparatively,  a  lonely  life,  which 
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towards  its  end  was  so  sad  that,  to  use  his  own 
words  in  a  letter  written  to  his  friend  Gardner,  he 
"  was  never  involved  in  so  many  perplexities."  He 
died  of  apoplexy  on  January  26th,  1823.  A  lock  of 
his  hair  removed  after  his  death,  and  given  to  me 
by  Mr.  Bridgman,  shows  lines  of  grey,  but  retains 
many  of  the  natural  brown  colour.  From  the  same 
friend  I  have  also  a  copy  of  an  original  letter  written 
to  Jenner  by  John  Hunter  on  a  great  occasion,  which 
the  letter  itself  explains.  The  foot-note  was  by 
Jenner. 

"  January,  1789. 
''  Dear  Jenner, — I  wish  you  joy,  it  never  rains  but 
it  pours.  Eather  than  the  brat  should  not  be  a 
Christian,*  I  will  stand  godfather,  for  I  should  be 
unhappy  if  the  poor  little  thing  should  go  to  the 
devil  because  I  would  not  stand  godfather.  I  hope 
Mrs.  Jenner  is  as  well,  and  that  you  begin  to  look 
grave  now  that  you  are  a  father. 

"  Yours  sincerely, 

*'  John  Hunter." 

In  the  parish  church  of  Berkeley  will  be  found  the 
tomb  in  which  Edward  Jenner  was  laid  a  few  days 
after  his  death,  and  which  bears  an  epitaph  setting 
forth  his  virtues  and  his  services  to  mankind.  In 
Gloucester  Cathedral  he  is  honoured  with  a  statue ; 
and  in  1859  Prince  Albert,  after  presiding  at  a  meeting 
in  the  library  of  the  Eoyal  College  of  Physicians, 
proceeded  to  Trafalgar  Square  and  unveiled  there  the 
statue  of  him,  which  has  since  been  removed  to  the 
solitude  of  Kensington  Gardens.  This  unveiling  was 
the   last  act   of  enthusiasm   connected   with   a  name 

*  "Poor  Edward.— E.  J." 
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which  now,  thirty  years  later,  is  becoming  more 
seriously  assailed  than  it  has  ever  been  assailed,  and 
with  more  power  and  scientific  skill  than  has  yet 
been  its  fate. 

We  started  on  this  task  by  designating  Edward 
Jenner  a  fortunate  Esculapian.  He  was  so,  for  he 
won  the  admiration  of  a  large  majority  of  his  co- 
temporaries  as  a  great  man  and  universal  benefactor 
of  mankind ;  in  which  light  he  is  held  by  millions  to 
the  present  hour.  Whether  the  fame  of  his  future  is 
to  be  sustained  as  brightly  as  ever,  no  man  who  loves 
that  which  is  tnie  above  that  which  is  cherished, 
however  dearly,  dare  affirm. 

The  times  are  changing  fast,  and  we  change  with 
them.  In  these  days  prevention  of  disease  is  the 
ambition  of  medicine,  in  which  ambition  all  doubtful 
systems,  like  that  of  preventing  one  disease  by  the 
substitution  of  another,  must  eventually  be  set  aside. 
And,  inasmuch  as, — 

Inoculation 

Is  bad  sanitation, 

even  inoculation  of  cow  pox  may  become,  together 
with  its  caressed,  flattered,  and  spoiled  promoter,  nor 
more,  nor  less,  than  a  forgotten  history. 


AMMONIA   AS  AN  ANTISEPTIC. 


SO-CALLED  new  discovery  has  been  an- 
nounced on  the  Continent  during  the  last  few 
weeks,  namely,  that  ammonia,  the  leading 
product  of  decomposition,  is  itself  an  anti- 
septic. The  discovery  is  simply  a  practical  fact  which 
has  been  well  known  and  utilised  in  this  country  for  over 
a  quarter  of  a  century.  Nearly  thirty  years  ago  I  read  a 
paper  on  the  *'  Antiseptic  Properties  of  Ammonia," 
before  the  Medical  Society  of  London,  which  paper  was 
afterwards  published  in  the  Transactions  of  the  Society, 
and  is  well  known.  But  I  refer  to  the  matter  again, 
not  merely  to  indicate  priority,  but  also  to  enforce  and 
somewhat  elaborate  a  very  important  and  useful  series 
of  facts,  facts  which  to  the  profession  of  medicine  are 
of  special  interest,  and  out  of  which  many  new  ad- 
vancements in  medical  science  and  art  may  still  be 
elicited  under  the  direction  of  future  research,  based 
upon  what  has  already  been  obtained  and  utilised. 

FIRST    OBSERVATIONS. 

I  was  led  originally  to  observe  the  antiseptic  power 
of  ammonia  in  my  enquiries  on  the  action  of  ammonia 
in  the  blood,  in  the  years  1852-4.  It  often  happened 
that  fresh  blood  treated  with  ammonia  or  with  ammonia 
carbonate,  in  very  small  proportions,  preserved  the 
blood  from  putrefaction  for  long  periods,  and  in  fact 
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for  any  period  during  which  a  faint  odour  of  ammonia 
was  present.  One  specimen  of  blood  removed  from 
an  ox  whilst  it  was  being  killed  in  the  ordinary  way,  and 
treated  with  ammonia  in  the  proportion  of  one  part  of 
ammonia  to  a  thousand  parts  of  blood,  remained  in  a 
closed  bottle,  in  my  laboratory,  untouched  by  putre- 
factive change  for  twenty  years.  The  blood  during' 
the  period  named  was  quite  fluid,  but  a-  part  of  it 
treated  with  ozonic  oxygen  underwent  the  process  of 
coagulation,  and  afterwards  decomposed.  The  original 
observations  of  the  effects  of  ammonia  on  blood  led 
to  new  observations  on  animal  tissues  and  organs,  and 
with  the  same  antiseptic  results,  the  value  of  which 
practically  may  now  be  noticed. 

AMMONIA   AS    AN   ANTISEPTIC    IN    PHYSIOLOGICAL   WOEK. 

The  first  use  made  of  the  facts  named  was  for 
physiological  and  anatomical  work.  In  beginning  to 
teach  anatomy  and  physiology,  I  made  careful  dissec- 
tions of  various  parts  and  organs,  of  the  heart  for 
instance,  for  class  purposes.  In  order  to  retain  the 
parts,  when  they  were  very  good  for  demonstration,  their 
preservation  was  effected  by  the  simple  plan  of  placing 
each  prepared  specimen  in  an  anatomical  jar  fitted  with 
a  firm  stopper,  and  then  either  diffusing  over  the 
specimen  a  fluid  drachm  of  common  liquid  ammonia, 
or  throwing  in  a  few  grains  of  ammonia  carbonate. 
It  was  remarkable  how  thoroughly  well  this  answered. 
Eor  example,  in  one  instance  I  made  a  dissection  of 
the  heart  of  a  calf,  to  show  all  the  valves  in  their 
exact  position ;  and  this  specimen,  turning  out  to  be 
unusually  neat  and  clear,  was  preserved  for  demon- 
stration for  four  winter  sessions,  and  was  as  good  at 
last  as  at  first.     It  underwent  no  decomposition  at  all, 
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and  could  be  closed  and  opened  as  if  it  were  of  wax, 
instead  of  natural  structure. 

The  most  serious  objection  to  this  method  is  that  in 
structures  where  there  is  fatty  matter,  as  in  the  nervous 
structure,  the  fat  saponifies,  and  then  the  structure 
softens.  Also,  after  a  time  the  red  colour  of  muscular 
parts  becomes  of  a  pale  grey. 

AMMONIA   AS   AN    ANTISEPTIC    IN    PATHOLOGICAL    WOEK. 

Ever  since  the  year  1853  I  have  used  ammonia  for 
preservation  of  morbid  structures,  and  have  never 
performed  a  post-mortem  examination  without  taking 
some  with  me,  to  be  used  if  necessary.  The  mode  of 
use  is  simphcity  itself.  The  specimen  to  be  preserved 
is  merely  dropped  into  a  bottle,  the  air  of  which  has 
been  charged  with  ammonia  until  it  is  pungent  to  the 
smell,  a  few  drops  more  of  ammonia  being  added  just 
before  the  stopper  is  firmly  inserted,  in  order  to  supply 
what  may  have  been  lost  by  displacement.  I  have 
preserved  pathological  specimens,  by  this  means,  for 
long  periods,  in  one  instance  for  over  twenty-five 
years.  The  specimens  so  preserved  often  retain  even 
their  microscopical  peculiarities  for  many  weeks,  and 
the  indications  of  coarser  lesions  for  many  months. 

AMMONIA   AS    AN    ANTISEPTIC    IN    FORENSIC    PRACTICE. 

Considering  how  effectively  ammonia  preserves  mor- 
bid specimens,  I  was  led  to  suggest  that  it  might  be 
usefully  employed  for  forensic  purposes,  and  in  a  case 
of  supposed  poisoning  by  strychnine  in  which  it  was  my 
duty  to  deliver  evidence  before  the  late  Dr.  Lankester, 
Coroner  for  Central  Middlesex,  I  kept  all  tlie  parts 
that  might  have  to  undergo  analysis  in  ammonia 
vapour.     In  this  case,  in  order  to  prevent  the  addition 
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of  any  fluid  to  the  specimen  which  might  contain  a 
foreign  body,  the  ammonia  was  used  entirely  as  vapour. 
The  specimens  were  placed  in  a  perfectly  clean  jar,  and 
before  the  jar  was  sealed  up  the  vapour  of  ammonia  was 
blown  over  them,  by  hand  bellows,  from  a  Wolf's  bottle 
containing  strong  liquid  ammonia.  There  was  not  the 
least  difficulty  in  the  process,  and  it  answered  perfectly. 
Portions  of  the  structures — which,  by  the  way,  did  not 
contain  strychnine — were  removed  quite  undecomposed 
after  several  days,  without  the  addition  of  more  am- 
monia, and  for  many  months  later  on  the  remaining 
parts  were  retained  in  the  laboratory,  in  their  sealed  jars, 
without  undergoing  the  shghtest  change. 

AMMONIA  AS  AN  ANTISEPTIC  IN  THE  TREATMENT  OF  DISEASE. 

As  far  back  as  the  year  1853  I  treated  at  Mortlake  a 
case  of  what  we  then  called  phagedaenic  croup  by  the 
inhalation  of  chloroform  vapour  in  combination  with 
the  vapour  of  ammonia.  There  had  been  an  epidemic 
of  croup  in  the  village,  and  in  three  fatal  cases  I  had 
found,  on  post-mortem  inquiry,  separation  of  fibrine  in 
the  heart,  and  had  assigned  the  cause  of  death  to  the 
resultant  obstruction.  I  was  led,  thereupon,  to  ad- 
minister ammonia  very  freely,  by  the  mouth,  in  such 
cases  in  order  to  maintain  the  fluidity  of  the  blood. 
In  the  particular  case,  to  which  I  refer  above,  the 
patient  was  a  child  six  years  of  age,  who  absolutely 
refused  to  swallow  medicinal  doses  of  ammonia.  In 
the  house  in  which  he  lived  there  had  been  a  death  of 
another  child  from  the  croup,  and  as  in  this  new  case 
death  seemed  certain,  I  determined  to  administer  the 
ammonia  by  inhalation  in  combination  with  chloroform, 
the  parents  of  the  child  yielding  a  willing  assent  to 
what  they  felt. was,  in  fact,  a  last  chance.     With  very 
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little  trouble  I  produced  a  gentle  narcotism  with  the 
combined  vapours,  and  was  then  able  to  increase 
the  quantity  of  ammonia  considerably.  I  kept  up  the 
inhalation  for  fourteen  hours,  administering  food  by 
enemata.  During  the  time  of  inhalation  the  late 
Dr.  R.  Willis,  with  whom  I  was  then  associated  in 
practice,  looked  in  several  times,  and  I  sent  a  message 
to  London  to  ask  Dr.  John  Snow  to  come  down  and 
see  the  patient,  a  request  with  which  he  complied  with 
his  usual  generous  promptitude.  In  brief,  the  patient 
began  to  breathe  with  comparative  ease  within  an  hour 
after  the  commencement  of  the  inhalation.  In  the 
course  of  three  hours  he  had  a  loose  cough,  with 
expectoration  which  was  easily  ejected,  although  there 
was  continued  sleep.  The  fever  rapidly  subsided,  and 
when  the  vapours  were  finally  withdrawn,  there  was 
quick  return  of  consciousness  with  complete  subsidence 
of  the  acute  symptoms.  The  recovery  was  rapid  and 
complete. 

The  chloroform  was  used  in  this  instance  in  order 
to  allow  the  ammonia  vapour  to  be  carried  into  the 
circulation  by  the  lungs  whilst  the  patient  was  asleep 
and  under  easy  control.  The  fcetid  odour  from  the 
throat  very  soon  subsided  under  the  antiseptic  action 
of  the  substances  inhaled,  the  ulceration  of  the  mucous 
surface  was  favourably  influenced,  and  portions  of 
croupous  membrane  free  of  all  foetor  were  easily  ex- 
pectorated. 

In  a  later  research  I  tested  the  antiseptic  power  of 
ammonia  vapour  by  the  side  of  the  vapours  of  other 
chemical  bodies.  I  tried  it,  for  example,  by  the  side 
of  the  vapour  of  chloroform,  and  discovered  the  new 
fact  that  the  vapour  of  chloroform  is  nearly  as  good  an 
antiseptic  as  ammonia  vapour  itself.     I  used  these  two 
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vapours,  singly  and  combinedly,  with  pure  oxygen,  and 
found  that  in  the  presence  of  pure  oxygen  the  antiseptic 
action  was,  in  both  cases,  as  perfect  as  in  common 
atmospheric  air. 

These  facts  have  influenced  my  mind  very  earnestly 
of  late  years,  and  have  opened  up  a  new  field  of 
practical  study  second,  I  thiuk,  to  none.  Here  are 
two  agents,  vapours  of  ammonia  and  chloroform,  both 
capable  of  administration  by  inhalation,  both  antiseptic, 
and  both  readily  combinable  either  with  oxygen  or 
common  air.  Ammonia  is  not  only  antiseptic,  but 
is  alkaline  in  its  reaction,  is  a  diffusible  stimulant,  and, 
in  the  blood  is  a  solvent.  Chloroform  is  an  antiseptic, 
a  narcotic,  and,  as  I  have  repeatedly  demonstrated, 
an  antipyretic. 

By  the  combination  of  the  two  vapours  we  secure, 
therefore,  a  remedy  which  neutralizes  acidities,  sustains 
the  circulation,  reduces  pyrexia,  holds  the  blood  fluid, 
relieves  pain,  induces  sleep,  and  resists  decomposition. 

To  make  the  administration  of  this  treatment 
applicable  I  have  constructed  the  following  method: — 

I  take  an  alcoholic  solution  of  ammonia  (830  alcohol 
saturated  with  ammonia)  and  mix  it  in  equal  parts  with 
chloroform.  When  the  solutions  are  mixed,  any  water 
which  separates  is  removed  by  blotting  paper,  and  in 
this  way  a  mixture  of  ammoniated  chloroform  is  ob- 
tained ready  for  use.  In  administering  this  compound, 
by  inhalation  of  the  vapour,  I  put  one  to  two  fluid 
drachms  of  it  into  a  bottle  with  a  leather  inhaler  armed 
with  an  expiratory  valve,  as  described  in  Asclepiad, 
No.  1,  pp.  32-4,  and  entitled  the  **  bead  inhaler." 

From  the  first  the  ammonia  vapour  is  deprived  of 
much  of  its  pungency  by  the  presence  of  the  chloroform, 
and,  in  time,  as  the  narcotic  begins  to  take  effect,  the 
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pungency  of  the  ammoiiia  is  covered  so  effectually  that 
larger  quantities  of  it  can  be  inspired  without  cough 
or  irritation.  In  a  puerperal  case  under  the  care  of 
my  friend  Dr.  Kogers  of  Berners  Street,  in  which  I 
suggested  this  method,  the  patient  inhaled  freely  every 
two  hours  for  three  days  without  the  slightest  dis- 
comfort and  with  the  greatest  benefit.  Now,  under 
further  experience,  I  find  the  administration  to  be  as 
simple  as  that  of  chloroform  itself. 

POSTSCRIPT. 

AMMONIA   AS    AN    ANTISEPTIC    FOR   PRESERVATION    OF 
ANIMAL    FOODS. 

In  addition  to  the  above  details,  which  relate  to  the 
antiseptic  properties  of  ammonia  for  purposes  purely 
medical,  it  is  well  to  state  that  in  the  years  1871-4  I 
tested  the  vapour  of  it  on  a  large  scale,  in  order  to  learn 
if  the  carcasses  of  animals  intended  for  consumption  as 
food  could  be  preserved  by  it  during  long  voyages.  The 
history  of  this  inquiry  will  be  found  in  the  report  of 
my  Cantor  Lectures  on  "  Putrefactive  Changes  and  the 
Preservation  of  Animal  Substances,"  published  in  the 
Journal  of  the  Society  of  Arts  in  the  year  1878.  It  is 
sufficient  to  relate  in  this  note  that,  in  the  experiments 
referred  to,  the  antiseptic  power  of  ammonia  was 
subjected  to  the  severest  tests,  whole  carcasses  of  large 
animals  having  been  sent  out  to  Eio  de  Janeiro  and 
brought  back  to  England  without  undergoing  a  trace 
of  decomposition.  Unfortunately,  the  taste  of  the 
ammonia  prevented  the  specimens  from  being  suffi- 
ciently palatable  for  edible  purposes,  and  prevented  a 
great  advancement  in  the  economics  of  food  supplies. 


COTEMPOBABY   PBACTICE    AND 
LITEBATUBE. 

"  Every  physician  wUl  and  ought  to  make  obset'vations  from  his  own  experience ; 
but  he  will  be  able  to  make  a  better  judgment  and  juster  observations  by 
comparing  what  he  reads  and  what  he  sees  together'' — Feiend. 


THE   PREVENTION   OF   HYDROPHOBIA, 

'he  meeting  at  the  Mansion  House,  held  in 
July  last,  under  the  presidency  of  the  Lord 
Mayor  of  London,  was  unfortunately  of  a 
character  which  prevented  fi-eedom  of  discus- 
sion. The  invitations  to  the  meeting — one  of  which  I 
had  the  honour  to  receive — conveyed  that  the  meeting 
was  convoked  to  consider  the  treatment  of  hydrophobia 
by  the  method  of  inoculation,  and  the  prevention  of 
that  disease  ;  but  as  it  was  tacitly  understood  that  no 
motion  would  be  permitted  except  by  those  who  were 
entirely  favourable  to  the  process  of  inoculation,  and 
were  prepared  to  stand  by  it  as  an  established  practice, 
it  did  not  seem  consistent  for  one  unprepared  to  accept 
that  position  to  accept  the  invitation.  At  the  same 
time  I  thought  it  proper  to  send  a  biief  and  courteous 
note  in  acknowledgment,  in  which  note  the  following 
propositions  were  respectfully  submitted. 

(1)  That  at  the  present  stage  there  are  so  many 
sources  of  fallacy  connected  with  the  evidence  relating 
to  the  results  of  inoculation  for  hydrophobia  that,  at 
best,  the  efficacy  of  the  treatment  remains  sub  judice. 
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(2)  That  the.  mode  of  action  of  the  treatment,  in  so 
far  as  the  writings  of  its  advocates  develop  the  subject, 
is  so  obscure  that  no  reasonable  physiological  exposition 
of  it  can  be  affirmed.  The  strongest  a,rgument  in  favour 
of  it  is  that,  like  many  other  useful  practices  in  the 
treatment  of  disease,  it  is  an  empirical  method,  supported, 
in  respect  to  its  efficacy,  by  the  good  results  which  have 
arisen  from  it;  a  perfectly  sound  argument  if  tbe  results 
were  sufficient.    But  that  is  the  grand  point  in  dispute. 

(3)  That  if  the  efficacy  of  the  treatment  were  far  more 
decisively  in  its  favour  than  it  is,  its  ultimate  value 
would  be  doubtful,  the  disease  hydrophobia  being  one 
that  requires  to  be  stamped  out  absolutely  by  preventive 
measures.  But  if  it  should  be  popularly  believed  that 
by  some  process  of  treatment,  sound  or  unsound,  this 
disease  can  be  cured  after  it  has  been  contracted,  pre- 
ventive measures  are  certain  to  be  rendered  lax  and  all 
but  inoperative. 

(4)  That  if  money  is  to  be  subscribed  for  inquiries 
into  the  treatment  and  prevention  of  diseases  of  the 
human  family,  there  are  many  other  diseases  open  to 
inquiry,  for  which  monetary  aid  is  far  more  imperatively 
demanded.  Cancer,  an  increasing  disease,  requires 
investigation  a  thousand  times  more  urgently ;  and 
the  subject  of  the  Geographical  Distribution  of  Disease 
throughout  England  and  Wales,  upon  which  one 
English  medical  scholar,  Mr.  Alfred  Haviland,  has 
devoted  years  of  unrequited  and  unassisted  labour, 
deserves  infinitely  more  of  assistance  than  research 
relating  to  a  most  limited  affection,  the  cause  of  which, 
as  occurring  in  the  human  subject,  is  perfectly  under- 
stood, and  which  would  never  require  to  be  treated  at 
all  if  it  were  systematically  controlled  by  the  simple 
means  always  at  command. 
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(5)  That  the  progress  of  medicine  by  the  experi- 
mental method,  a  method  at  the  present  moment  under 
the  Sfeverest  criticism,  may  be  stopped  in  this  country 
altogether  if  it  has  to  be  defended  from  the  incessant 
risks  of  failure  incident  to  the  plan  of  treating 
hydrophobia  on  the  homoeopathic,  or,  as  the  homoeo- 
paths would  call  it,  isopathic  hypothesis  of  curing 
a  disease  by  the  scientific  art  of  reproducing  it  and 
securing  its  perpetuation. 


A  MEDICO-LEGAL  SOCIETY. 

'HE  Medico-Legal  Society  of  New  York, 
over  which  Mr.  Clark  Bell  presides,  after 
holding  an  International  Congress  of 
Medical  Jurisprudence,  has  issued  a  circular 
stating  that  the  success  of  the  Congress  exceeded 
every  expectation,  and  soliciting  aid  for  laying  ''  on 
firm  and  sure  foundations  the  international  'work  of 
promoting  the  advancement  of  medical  jurisprudence, 
not  alone  within  the  United  States  of  America,  but 
throughout  the  civOized  world."  The  object  here 
explained  is  admirable  in  its  intention,  and  seems  to 
be  accepted  in  America  with  good  promise  of  success. 
In  the  Society  law  as  well  as  physic  is  admitted  on 
common  ground,  and  Mr.  Bell,  who  is  a  lawyer,  and 
who  has  recently  been  in  London,  tells  me  that  the 
plan  works  well.  In  London  a  few  of  us  who  were,  for 
many  years,  engaged  in  the  work  of  the  now  suspended 
Medical  Defence  Association,  have  met  a  few  times 
for  the  purpose  of  considering  whether  a  Medico- 
Legal  Society  might  not  be  established  in  this 
country.       The  question    is   as    important    as   it    is 


COTEMPORARY    PRACTICE    AND    LITERATURE.  291 

difficult.  In  America,  where  there  are  no  grades 
in  the  law,  it  is  comparatively  easy  to  blend  law 
and  medicine  in  a  common  cause.  Here,  where  the 
solicitor  and  the  barrister  are  so  distinctly  separated, 
there  is  an  initial  obstacle  of  serious  moment.  More- 
over, here  the  relations  that  exist  betwixt  medicine 
and  law  are  far  more  severely  strained  than  in 
America.  Here  the  Law,  with  its  wonderful  prizes, 
pecuniary  and  social,  with  its  Queen's  Counsels, 
Judges,  Lords  Justices,  and  Lord  Chancellors,  assumes 
an  air  of  superiority  over  poor  physic  which  is  lament- 
able, and  which  alone  renders  anything  like  a  common 
action  for  any  public  service  all  but  impossible. 

At  the  same  time  the  stars  just  now  are  propitious 
for  some  attempt  of  the  kind  suggested,  and  with 
America  setting  so  good  an  example,  we  may  perhaps 
take  heart  and  try  the  experiment. 


ARSENICAL  POISONING. 

IHATEVEE  may  be  the  mode  of  termination 
of  a  trial  for  poisoning  by  arsenic  in  a  case 
called  the  Maybrick  trial,  lately  concluded, 
from  which  an  unhappy  woman  has  been 
condemned  to  death,  medical  forensic  scholars  will 
lament  the  diversity  of  opinion  that  was  expressed  in 
the  scientific  evidence  on  the  cause  of  the  death  of  the 
man  supposed  to  have  been  victimized  by  the  adminis- 
tration of  arsenious  acid.  All  through  the  evidence  the 
phenomena  recorded  have  been  so  anomalous,  and  so 
complicated,  that  the  actual  admission  of  the  prisoner 
of  the  administration  of  arsenic  would  not  prove  that 
by  such  administration  she  actually  caused  the  death  of 
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the  deceased  man.  The  only  two  points  that  have,  up 
to  this  time,  been  proved  are,  that  the  deceased  did  at 
times,  if  not  habituall}^,  take  arsenic  as  a  medicine  ; 
and  that  a  small  quantity  of  arsenic  was  found  in  his 
body  after  death,  none  of  it  floating,  so  to  say,  but  as 
a  fixed  or  imprisoned  substance  in  the  solids,  and,  as 
usual,  chiefly  in  the  liver. 

The  symptoms  exhibited  by  the  deceased  were  hybrid. 
Some  were  suggestive,  if  not  characteristic,  of  arsenical 
poisoning ;  others  were  not ;  while  certain  of  the  most 
distinctive  symptoms  were  absent.  In  fact,  the  diagnosis 
was  as  innocent  of  poisoning  as  snow  is  white,  until 
the  outside  suspicions  of  toxical  foul  play  were  set  up ; 
and  this  with  one  of  the  acutest  physicians  in  the 
kingdom  making  observation.  Under  such  circum- 
stances there  is,  on  the  spur  of  the  moment,  only  one 
righteous  action,  namely,  to  avoid  the  possible  sin  of 
carrying  out  the  irrevocable  sentence. 


"  METROPOLITAN  SANITARY  ADMINISTRATION." 

[by    T.    OEarE    DUDFIELD,    M.D.] 

E.  DUDFIELD  is  a  model  medical  officer  of 
health,  and  in  the  work  bearing  the  above 
title  he  appears  in  his  best  and  most  com- 
prehensive form,  the  very  abstract  of  sani- 
tation and  sanitary  science.  He  presents  us  with  two 
inaugural  addresses,  delivered  before  the  Society  of 
Medical  Officers  of  Health  in  1883  and  1884,  with 
"  some  account  of  work  done,  1871-89,  with  a  view  to 
the  practical  appHcation  to  public  health  and  sanitary 
administration  of  the  principles  laid  down  in  the 
addresses."  In  other  words,  he  gives  Us  first  the 
institutes  of  sanitation,  and  then  the  practice. 
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In  perusing  these  addresses,  it  is  curious  to  notice 
how  earnestly  the  author  pleads  for  unity  of  adminis- 
tration, and  at  the  same  time  admits  a  large  degree 
of  local  authority.  Two  courses  he  saw  were  open  for 
the  metropolis,  in  1883  :  one  for  sweeping  the  existing 
sanitary  authorities  away  and  ''  creating  an  entirely 
new  authority  to  rule  over  an  undivided  London,"  the 
other  for  retaining  the  present  local  machinery  and 
establishing  a  central  Board  "to  take  charge  of  all 
great  matters  affecting  the  metropolis  as  a  whole,  to  lay 
down  the  principles  on  which  sanitary  administration 
should  he  carried  out,  and  generally  to  exercise  a 
supervisory  control  over  the  work  entrusted  by  the 
Local  Management  and  other  Acts  to  the  Vestries  and 
District  Boards.  The  central  Board  would,  so  to  say, 
be  legislative  in  its  functions,  the  local  Boards  execu- 
tive, and  thus  substantial  unity  might  be  attained  with 
a  minimum  of  change." 

It  is  but  fair,  now  that  this  latter  design  is  so  largely 
carried  out,  to  give  to  Dr.  Dudfield  the  credit  not  only 
of  offering  it  as  a  suggestion,  but  of  stating  that  in  his 
view  it  was  the  best  and  most  practical  of  the  two 
alternative  measures  to  which  he  drew  attention  six 
years  ago. 

In  the  Appendix,  or  Retrospect,  he  defines  the  part 
which  he  himself  has  played  in  his  own  district  to 
reduce  principles  to  practice,  and  an  excellent  retro- 
spect it  is.  He  classes  his  subjects  under  the  following 
heads: — '^Hospitals  for  Infectious  Diseases,^'  ^^  Free 
Infectious  Hospitals,^ ^  *'■  Depauperisation  of  Medical 
Relief  in  Infectious  Disease  Hospitals,''^  "  Mode  of 
Admission  to  Infectious  Hospitals f"  "  Central  Hos- 
pital Authority :  Vaccination,^^  "  Small  Pox  Hospital 
Accommodation,^^    ^^  Hospitals     Commissions,^*    ^^  Am- 
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hulance  Service,''^  "  Notification  of  Infectious '  Dis- 
ease,^^  *'  Uniformity  in  Record  of  Vital  and  Moral 
and  Sanitary  Statistics :  Housing  of  the  Working 
Classes,^'  ''  Slaughter  Houses,^ ^  ''  Cow  Sheds  and 
Dairies,^'  '^Bakehouses,"  "Befuse:  Storage,  Collection, 
Bemoval,  Disposal,**  "  Water  Supply,**  '' Glanders.'* 
Under  each  of  these  heads  Dr.  Dudfield  gives  au 
epitome  of  work  done  in  Kensington  during  the  period 
specified,  that  is  whilst  he  has  been  the  guardian  of  the 
public  health  there.  During  this  period  the  death-rate 
of  the  place  has  fallen  from  20  to  15'8  per  thousand, — 
of  itself  a  good  mark  of  the  goodness  of  the  guardian- 
ship; and  as  we  read  each  section  of  the  epitome 
we  gather,  detail  by  detail,  the  steps  by  which 
the  various  improvements  have  been  made.  That 
Kensington  should  be  proud  of  her  health  ofiScer  is 
natural,  and  if  she  does  not  in  due  season  show  her 
gratitude  to  him  substantially,  she  will  indeed  be 
undeserving  of  so  many  years  of  grand  and  faithful 
service. 


WOOUS  MEDICAL  AliD  SURGICAL  MONOGRAPHS. 

'esses.  Wood  and  Company,  of  Philadelphia, 
have  originated  a  series  of  Medical  Mono- 
graphs, consisting  of  original  treatises,  and 
of  complete  reproductions  in  English  of 
books  and  monographs  selected  from  the  latest  litera- 
ture of  foreign  countries,  with  many  illustrations.  The 
third  part  of  this  venture  has  been  issued,  and,  as 
it  is  supplied  with  a  copious  index,  it  forms,  it  must 
be  supposed,  the  concluding  portion  of  a  volume  of 
767  pages. 

In  this  volume  will  be  found  original  essays  on  "  The 
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Pedigree  of  Disease,"  "  The  Common  Diseases  of  the 
Skin,"  '*  Clinical  Lectures  on  the  Varieties  and  the  Treat- 
ment of  Bronchitis,"  "  Gonorrhoeal  Infection  of  Women," 
"Lectures  on  Giddiness,"  "A  Critical  Study  of  the 
Clinical  Value  of  Albuminuria  in  Bright' s  Disease," 
"Neurasthenia  and  its  Treatment,"  "  Antipyresis  and 
Antipyretic  Methods  of  Treatment,"  "  The  Tongue  as 
an  Indication  of  Disease,"  "  The  Treatment  of  Cystic 
Oxide,"  and  "New  Eemedies  from  1878  to  1888."  It 
would  be  useful  to  glance  at  all  these  subjects,  but  space 
for  the  task  is  not  at  command.  It  must  suffice  to 
refer  to  two  only,  namely,  "The  Tongue  as  an  Indication 
of  Disease,"  and  "  New  Eemedies  from  1878  to  1888." 
The  first  of  these  essays,  on  the  tongue,  is  from  the  able 
pen  of  Dr.  W.  Howship  Dickinson,  and  consists  of  a 
course  of  lectures  delivered  by  that  painstaking  physi- 
cian, with  an  introduction,  and  with  a  series  of  excellent 
plates  and  illustrations.  The  introduction  contains  a 
classical  and  very  useful  history  of  the  subject,  which 
every  student  ought  to  read,  but  which,  curiously 
enough,  overlooks  the  singular  and  original  micro- 
scopical researches  on  the  fur  of  the  tongue,  contri- 
buted to  science  by  the  Bedellus  Immortalis  of  Delft, 
Antony  Van  Leeuwenhoeck.  The  rest  is  essentially 
practical,  offering  much  new  light,  and  retaining  all 
that  is  old,  useful,  and  good.  The  illustrations  are 
specially  commendable. 

The  essay  on  new  remedies  is  by  Dr.  C.  Cauquil, 
and  brings  under  notice  thirty-five  remedies  which 
have  become  extensively  known  and  popular  between 
the  years  1878  and  1888.  The  learned  author  gives,  on 
the  whole,  a  fair  as  well  as  concise  account  of  the 
medicinal  agents  which  he  has  considered  worthy  of 
notice,  many  of  which,  however,  will,  it  is  to  be  feared, 
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hold  a  very  brief  place  iu  therapeutical  science.  In 
regard  to  three  of  the  most  important  remedies  in- 
cluded in  his  list,  he  fails  to  do  justice  to  medicine  on 
this  side  the  water.  The  early  researches  on  nitrite  of 
amyl  and  of  nitro-glycerine  which  were  made  in  this 
country,  and  on  which  the  introduction  of  these  sub- 
stances as  remedies  entirely  rests,  are  quite  ignored  ; 
whilst  ethyl  bromide,  brought  into  use  by  Nunneley  of 
Leeds  in  1849,  and  rather  extensively  employed  here 
(see  '*  Synopsis  of  Anaesthetics,"  Asclepiad  for  1885, 
Vol.  II.,  pp.  264-5),  is  recorded  as  "  first  utihzed  abroad, 
particularly  in  the  United  States." 


''THE   LORD    OF    HUMAFITY." 

[by  FREDERICK  JAMES  GANT,  F.R.C.S.] 

fflAT  a  practising  surgeon,  who  has  been  many 
years  before  the  profession  as  the  author  of 
one  of  the  compendious  text-books  on  Surgery, 
should  turn  his  attention  to  Theology,  and 
produce  an  essay  which  many  a  Doctor  of  Divinity 
might  envy,  is  an  interesting  and  curious  fact.  But 
there  is  more  than  singularity  in  the  effort.  The  book 
deserves  reading,  and  not  mere  reading  but  study 
combined,  from  its  own  merits.  The  author  is  a 
representative  of  a  school  of  religious  thought,  now 
largely  on  the  increase,  in  which  religious  forms  and 
creeds  are  made,  in  some  degree,  to  blend  with  scien- 
tific conceptions  of  the  origin  of  man,  his  physiological 
peculiarities,  his  mental  development,  his  existence  as 
a  body  and  soul  in  one,  his  responsibilities,  his  life  on 
earth,  and  his  final  destination.  The  reflections  which 
arise  in  the  minds  of  medical  men  of  mature  age,  who 
have  all  their  lives  been  witnesses  t)f  the  physical  human 
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being  in  his  strength  and  in  his  weakness,  in  his  health 
and  in  his  sickness,  are  often  solemn,  and  for  many 
reasons  widely  different  from  those  of  men  who  belong  to 
other  professions.  The  medical  man,  of  all  men,  learns 
that  *'the  quality  of  mercy  is  not  strained."  To  him 
men  of  all  grades  and  races  are  much  akin  :  the  good  are 
not  so  good,  the  bad  are  not  so  bad,  as  many  less  skilled 
observers  believe ;  and  from  this  learning  there  springs 
up  a  just  and  equable  tone  respecting  all  mankind, 
which  carries  with  it  hope  and  casts  out  fear.  Mr. 
Gant  writes  plainly  enough  under  this  blessed  influence, 
and  if  to  his  present  critic  he  is  not  always  plain,  and 
is  rarely  conclusive,  it  is  still  a  pleasure  to  be  able  to 
recognise  in  his  pages  arguments  and  teachings  which 
are  far  above  the  common  level,  and  which  are  calcu- 
lated to  effect  changes  of  sentiment  towards  humanity 
that  cannot  fail  to  be  theoretically  suggestive,  and 
practically  beneficial.  The  introductory  chapter  is 
alone  an  excellent  discourse  on  the  text  that  ''perfect 
love  casteth  out  fear,"  and  is  strongly  illustrative  of 
the  beauty  of  the  new  and  divine  faith  that  infinite 
punishment  for  finite  offences  is  out  of  all  reason  and 
all  possibility  to  those  who  believe  in  the  infinite 
wisdom  and  infinite  mercy  of  "  the  Father  of  all." 
These  remarks  have  reference  to  the  introductory 
chapter  of  Mr.  Gant's  Httle  book ;  but  there  is  a  final 
chapter  on  "  The  Death  of  Man,"  and  on  *'  Moral  Law 
in  Disease  and  Consequent  Death,"  which  is  sure  to 
be  read  with  deep  interest  by  every  scholar  who  takes 
an  interest — and  where  is  the  scholar  who  does  not — 
in  a  subject  so  absorbing.  It  is  very  peculiar  to  observe 
in  this  chapter  how  a  writer  who  accepts  in  all  its 
fulness  the  article  of  the  Creed,  '*  I  believe  in  the 
resurrection  of  the  dead,"  expounds  the  theory  of  the 
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resurrection  on  what  are  largely  materialistic  argu- 
ments. "Verily,"  he  says — even  from  a  materialistic 
view — "  that  which  thou  sowest  (by  burial  in  the  grave), 
thou  sowest  not  that  body  which  shall  be."  In  another 
sentence  he  expresses  that,  *'in  connexion  with  his 
personality,  man  will  be  reconstituted  potentially  iden- 
tical with  his  former  self  in  the  state  of  his  immortality ; 
his  undying  personality,  with  all  its  powers,  being 
conjoined  with  a  body  incorruptible,  and  suitable  to 
the  continuance  of  his  being,  under  new  conditions 
of  life." 

How  the  evil,  as  well  as  the  good,  are  thus  to  be 
reconstituted  after  death  Mr.  Gant  does  not  fully 
explain.  He  deals  only  with  the  happier  good  who, 
as  it  is  said,  *'  inherit  the  kingdom ;  "  but  enough  has 
been  told  to  encourage  the  thoughtful  to  new  thought 
by  reading  the  work  for  themselves,  which  is  as  good  a 
service  as  any  reviewer  can  render  to  the  reviewed. 
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rZT^  MEDICAL  PILGRIM'S  PROGRESS. 

A  BE  VISED  INTRODUCTORY  LECTURE  FOR  STUDENTS  OF 
A  NEW  GENERATION. 


IHIRTY-TWO  years  ago  it  was  my  duty  to  deliver 
the  introductory  lecture  at  the  old  Grosvenor, 
or,  as  it  was  originally  called,  St.  George's 
School  of  Medicine.  The  school  was  the  last  of 
the  once  famous  series  of  private  schools  of  medicine,  and 
it  stood  by  the  side  of  St.  George's  Hospital,  on  the  eastern 
side,  where  now  a  little  clump  of  trees  flanks  that  building. 
Our  Faculty  of  Lecturers  included  many  men  who  have 
since  turned  out  to  be  "  men  of  light  and  leading," 
with  some  who  were  of  equal  ability,  but  who  have 
passed  over  to  the  great  majority.  A  remarkable  French 
anatomist,  Amadie  Deville  by  name,  taught  anatomy. 
Dr.  Edwin  Lankester  taught  botany.  Mr.  W.  Adams 
and  Mr.,  now  Sir,  Spencer  Wells  taught  surgery.  Mr. 
Bloxam  and  Dr.  Priestley  taught  midwifery.  Taking 
us  altogether,  we  were,  I  think,  rather  an  advanced 
school,  and  in  one  respect  we  were  considerably  in 
advance,  for  we  had  just  established  the  first  chair  of 
Hygiene  in  the  United  Kingdom  ;  and  I  can  say  with 
all  honesty,  we  were  an  earnest  and  united  Faculty  in 
regard  to  work,  whatever  our  scientific  merits  or 
demerits  might  be. 
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It  fell  then  to  my  lot,  as  I  have  said,  to  deliver  the 
introductory  lecture  for  the  session  commencing  October 
1st,  1857,  and  I  chose  for  my  theme  "  Tlie  Medical 
Pilgrim's  Progress."  From  that  day  until  a  recent  day 
in  this  present  year,  that  is  to  say,  during  the  lapse 
of  a  generation,  I  had  not  seen  that  address  ;  but,  as 
if  it  were  wanted,  it  chanced  to  turn  up,  and  suggested 
to  me,  on  re-perusing  it,  that  it  might  play  a  good  part 
as  an  "  introductory "  to  a  number  of  the  Asclepiad 
for  students  of  a  new  generation. 

The  lecture  opens  with  the  explanation  borrowed  from 
the  "Pilgrim's  Progress,"  that  there  are  in  the  medical 
journey  through  life  two  paths,  one  broad,  easy,  and 
tempting ;  the  other  narrow,  difficult,  and  uninviting,  but 
the  only  true  path.  In  the  broad  path  would  be  found 
the  idlers  of  medicine,  the  men  who  are  born  with  the 
historical  silver  spoon  in  their  possession,  born  not  to 
work,  or  who,  when  they  work,  work  perforce,  despising 
their  labour,  however  meritorious  it  may  be ;  men  bom 
to  the  luxury  of  idleness,  and  unable  to  understand  the 
luxury  of  industry ;  men  born  to  exercise  from  the  cradle 
a  petty  rule,  captious,  supercilious,  careless.  In  this  road 
also  would  be  met  another  class,  the  men  who  aim  at 
creeping  towards  distinction,  not  by  their  own  industrj^ 
but  by  the  ignoble  method  of  pandering  to  the  weakest  of 
human  traits,  the  vanity  of  their  fellows  and  their  superiors, 
and  by  paying  insincere  deference  to  that  vanity, — the 
toadies  of  physic  of  the  great  broad  highway.  A  third 
class  would  be  seen  on  this  same  highway,  consisting 
of  the  strolling  idlers,  a  tawdry  and  mean  set,  drowsy, 
helpless,  care-for-nothing  ne'er-do-weels,  who  take  things 
as  they  come,  let  things  go  as  they  go,  and,  to  use  the 
illustration  of  the  witty  Sydney  Smith,  "muddle  away 
their   incomes   in   paying  their   debts."     Often   dissolute 
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from  the  first,  these  become  sheer  nonentities  at  last, 
and  drawling  on,  deriding  a  progress  they  are  not  able 
to  follow,  die  as  if  they  had  never  been  born. 

From  this  picture  of  the  broad  path  the  attention 
was  led  to  the  narrow  but  difficult  path  in  medicine, 
rendered  sacred  by  the  footprints  which  have  indented 
it.  Here  trod  Hippocrates.  Here  held  he  converse  with 
the  air,  and  the  clouds,  and  the  floods ;  with  man  in  death, 
with  man  in  birth.  Here  he  drew  up  and  transmitted 
those  tablets  which  we  retain  Avith  so  much  pride  and 
admiration,  and  read  to-day  as  though  they  were  written 
but  yesterday.  Here  Vesalius,  with  stout  heart  and 
unwearied  step,  moved  on,  climbing  even  the  gibbet 
for  the  wherewithal  for  study,  stealing  anatomy,  and 
making  it  a  science  amidst  the  clamours  of  a  stupid, 
ignorant,  and  superstitious  community.  In  this  path 
walked  William  Harvey,  avoiding  no  ascent,  however 
difficult,  and  gaining  one  at  last  which  threw  open  to 
his  clear  vision  a  new  world.  Here,  that  child  of  the 
chisel,  John  Hunter,  strove,  and  by  unfailing  energy 
proved,  almost  for  the  first  time  in  the  history  of  intellect, 
that  genius  may  be  the  mere  child  of  industry.  Here, 
in  a  sentence,  has  every  man  who  may  be  denominated 
a  master  in  physic  striven. 

In  the  above  I  have  condensed  the  opening  passages 
of  the  original  lecture.  The  rest  of  it,  as  applicable 
to  students  of  to-day,  shall  follow  below,  minus  some 
few  abridgments,  plus   some  few  amendments. 

Does  any  one  feel  that  the  narrow  and  difficult  path 
is  too  hard  for  common  men,  that  genius  is  required  for 
it,  herculean  power,  more  strength  than  the  ordinary 
man  possesses?  The  feeling  is  good,  but  blend  with 
it  no   misgivings ;    for    as   many   a   coward   grows   bold 
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in  the  wars,  so  the  weak,  because  untutored  mind,  grows 
stronger  and  stronger  as  the  labour  of  intellect  grows 
more  severe.  We  often  have  to  listen  to  a  great  deal 
of  talk  about  "  genius,"  about  the  force  of  genius,  about 
the  fire  of  genius,  and  such-like  phrases,  as  though  genius 
were  a  principle  sui  generis,  a  kind  of  mental  malforma- 
tion dependent  on  a  lobule  of  brain-stuff  secreted  in  some 
special  recess  in  particular  noddles.  There  is  nothing  of 
the  kind;  but  there  is  undoubtedly  in  some  men  a  certain 
happy  combination  of  ordinary  mental  faculties,  which 
gives  to  these  men  a  natural  aptitude  for  logical  and 
bold  reasoning,  and  which  sets  them  above  their  fellows. 
Such  effective  combination  is  made  up  of  three  very 
simple  qualities,  which  we  inay  call  force,  fearlessness, 
and  fact.  Whoever  has  these,  has  the  elements  of  genius 
for  science ;  and  although  education  alone  will  never 
positively  supply  these  elements,  yet,  as  they  are  more 
or  less  inherent  in  every  man,  so  are  they  brought  out 
and  strengthened  by  every  educational  exercise. 

Remember,  then,  this  triplet  of  faculties,  and  encourage 
their  natural  development.  Encourage  force  by  care, 
by  industry,  by  knowledge.  Encourage  fearlessness  by 
determining  that  neither  self-love  nor  the  risk  of  work 
shall  prevent  the  accomplishment  of  any  honourable  and 
possible  task.  Encourage  fact  as  the  keystone  of  force 
and  fearlessness,  and  you  will  be  the  representatives  of 
genius  beyond  expectation. 

But  remember  this,  also,  that  genius  will  not  show 
itself  by  constantly  thinking  about  it,  or  by  fostering 
the  notion  that  you  are  the  sepulchres  or  mines  of  the 
great  hidden  treasure.  The  genius  angel  in  these  days 
sets  no  kisses  on  the  lips  of  babes  in  long  clothes.  No, 
no !  It  is  the  faculty  of  true  genius  to  know  nothing 
of  its  own  life.     What   particular    quality   of  mind  led 
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you  to  your  victories?  was  a  question  once  asked  of 
him  whose  statue  is  not  a  stone's  throw  from  hence. 
"  Common  sense"  was  the  immediate  and  honest  reply. 
The  hero  of  a  hundred  fights  laid  no  claim  to  the  special 
faculty.  His  successes  rested  on  the  three  principles 
already  named — force,  fearlessness,  and  fact;  combined, 
these  constituted  his  common  sense,  and  on  them  his 
fame  rests  after  him. 

PREPARATION   FOR  THE   PILGRIMAGE. 

Grasping  manfully  the  pilgrim's  staff,  and  setting  your 
feet  in  the  right  way,  you  must  inure  and  qualify  for 
your  journey.  You  must  prepare  yourselves  physically ; 
you  must  prepare  yourselves  mentally.  I  mean  by  this 
that  you  must  learn  so  to  govern  the  body  as  to  bring 
it  into  healthy  concord  with  the  mind,  which  can  only 
attain  or  retain  its  full  power  while  the  physical  forces 
are  in  good  working  order.  Not  to  be  wearisome,  I  will 
give  you  one  general  precept,  which  is  the  key  to  a 
thousand  more ; — Carry  your  simplicity  of  Hfe  to  the 
verge  of  abstemiousness. 

As  an  architect  can,  if  he  will,  build  this  house  of 
stone,  that  of  wood,  and  the  other  of  brick;  so  can  a 
man,  by  what  he  takes  in,  build  up  his  house  of  a 
body  as  he  will,  or  nearly  so.  And  as  he  builds,  so 
in  a  great  measure  does  he  extend  or  narrow  the  power 
of  his  intellect.  If  he  over-build,  or  imprudently  build, 
his  mind  pays  the  forfeit.  Imbecility  is  the  first-born 
child  of  luxury.  I  need  not  stay  to  prove  this  fact : 
it  is  so  evident.  In  the  history  of  men  as  individuals,  as 
families,  as  nations,  it  is  the  one  prominent  truth.  On 
the  other  side,  the  history  of  men  as  individuals,  as 
families,  as  nations,  proves  with  equal  force  the  truth, 


306  THE    MEDICAL    PILGEIM's    PROGEESS. 

that   strength   and   vigour   of    intellect   are   inseparably 
connected  with  simplicity  of  the  corporeal  life. 

We  talk  largely  about  the  blessings  of  luxuries  and 
creature -comforts.  But  what  positions  do  these  bear 
in  their  influence  on  the  world,  when  compared  with 
their  opposites  ?  There  is  not  a  single  intellectual 
triumph  of  godlike  magnitude,  that  has  not  arisen  out 
of  the  so-called  poverty  of  this  little  earth.  Whence  the 
sciences  of  astronomy,  chemistry,  locomotion,  mechanics 
of  every  kind?  Whence  but  from  the  homes  of  the 
comparative  poor  ?  Whence  but  from  men  who,  reared, 
not  in  the  lowest  phases  of  deprivation,  but  far  enough 
away  from  luxury,  grew  up  having  the  powerful  mind 
blended  with  the  simply-nourished  but  healthy  physical 
body  ?  I  beg  you,  therefore,  as  you  would  advance 
rapidly,  to  make  simplicity  of  life  your  first  point.  Brush 
up  your  recollections  of  the  men  whom  you  would  most 
wish  to  imitate,  and  let  their  habits  and  practices  guide 
yours. 

You  have  heard,  doubtless,  of  a  great  American  patriot, 
named  Benjamin  Franklin — the  man  who  first  captured 
the  lightning  flash,  and  suggested  the  wire-conductor 
which  runs  down  your  village  spire.  A  man  of  genius 
this  Frankhn ;  a  mere  working  printer  in  his  early  days, 
and  an  immortal  printer  in  those  latter  days  when 
he  became  the  political  star  and  the  glory  of  his 
country. 

There  is  a  characteristic  anecdote  related  of  Franklin, 
which  will  bear  repetition.  When  young,  he  established 
the  Pennsylvania  Gazette,  and  soon  afterwards  found 
occasion  to  remark  with  some  degree  of  freedom  on  the 
public  conduct  of  one  or  two  persons  of  high  standing  in 
Philadelphia.  This  course  was  disapproved  by  some  of 
his  patrons,  who  sought  an  opportunity  to  convej'^  to  him 
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their  views  of  the  subject,  and  what  they  represented  to 
be  the  opinion  of  his  friends.  He  Hstened  patiently,  and 
rephed  by  requesting  that  they  would  favour  him  with 
their  company  at  supper,  and  bring  with  them  the  other 
gentlemen  who  had  expressed  dissatisfaction.  The  time 
arrived,  and  the  guests  assembled.  He  received  them 
cordially,  and  listened  again  to  their  friendly  reproofs  of 
his  editorial  conduct.  At  length  supper  was  announced ; 
but  when  the  guests  had  seated  themselves  around  the 
table,  they  were  surprised  to  see  nothing  before  them  but 
two  puddings,  made  of  coarse  meal,  called  "  sawdust 
puddings  "  in  the  common  phrase,  and  a  stone  pitcher 
filled  with  water.  He  helped  them  all,  and  then  applied 
himself  to  his  own  plate,  partaking  freely  of  the  repast, 
and  urging  his  friends  to  do  the  same.  They  taxed  their 
politeness  to  the  utmost,  but  all  in  vain ;  their  appetites 
refused  obedience  to  the  will.  Perceiving  their  difficulty, 
Franklin  at  last  arose  and  said : — "  My  friends,  any  one 
who  can  subsist  upon  sawdust  pudding  and  water,  as  I 
can,  needs  no  man's  patronage." 

As  a  physiologist,  it  is  my  business  to  state  that  this 
anecdote  must  be  taken  in  its  comparative  meaning  only  ; 
and  that  sawdust  puddings  are  not  fitted  for  the  perpetual 
food  even  of  philosophers ;  but  the  moral  of  the  story  is 
not  less  striking ;  and  it  is  the  moral  that  I  wish  to  im- 
print on  your  minds.  And  the  moral  is  this,  that  a  man 
of  simple  manner  and  life  can  do  anything  in  reason.  At 
the  same  time  bear  always  in  mind,  that  frugality  is  in  no 
way  necessarily  connected  either  with  meanness,  selfish- 
ness, or  pettiness.  The  luxurious  world  may  misinterpret 
you  on  this  point,  but  mind  not  the  world,  it  is  your 
debtor,  and  you  are  not  selfish  because  you  attune  your 
souls  to  the  work  before  you ;  make  sure  of  that.  A 
man  "  must  live  low   to  think  high,"  was  Lord  Byron's 
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experience,  and  no  one  had  better  experience  on  the 
matter  than  Lord  Byron. 

Connected  with  the  physical  training  of  the  body,  I 
recommend  to  you  strongly  the  continued  and  systematic 
strengthening  of  the  muscular  powers.  Our  profession, 
lending  itself  too  readily  to  the  old  wife's  stereotype  of  a 
doctor,  makes  many  a  grand  mistake  in  this  respect.  A 
doctor  may  pipe  a  sentimental  song  in  a  drawing-room ; 
he  may  play  a  rubber  at  whist ;  he  may  go  mildly  through 
a  dance ;  he  may  drink  wine  after  dinner  ;  he  may,  in 
fact,  do  anything  enervating ;  but  He'aven  protect  the 
man  if  he  ventures  to  play  tennis,  cricket,  or  any  other 
game  that  calls  into  full  play  his  muscular  activities. 

To  the  medical  man  an  invaluable  result  arises  out 
of  physical  exercise,  namely,  promptitude  in  action — 
readiness,  without  the  feeling  of  drudgery,  to  do  at 
once  and  to  the  best  advantage  every  work  that  has  to 
be  done.  Nothing  so  surely  induces  procrastination  as 
inertia  of  body.  Mental  labours  in  the  development  of 
their  full  force  require,  inevitably,  a  large  amount  of 
physical  industry  ;  and  you  will  find,  if  ever  you  come  to 
the  exercise  of  the  purest  labour  of  mind,  that  the  pre- 
paratory step  to  each  section  of  work  is  to  throw  off  an 
indescribable  sensation  of  physical  idleness.  My  belief 
indeed  is,  that  the  mind  is  never  idle  in  a  strict  sense, 
and  that,  although  brain  has  to  do  all  the  thinking,  it 
is  muscle  which  feels  all  the  wearying.  Physiologically, 
indeed,  this  idea  is  explainable  :  for  as  every  act,  physical 
or  mental,  is  a  tax  levied  upon  the  respiration  and  cir- 
culation, and  as  the  functions  of  respiration  and  circu- 
lation are  functions  dependent  on  the  energy  of  muscle ; 
so  is  muscle  a  prime  mover  of  mind,  and  so  must  it  the 
more  carefully  be  kept  in  full  and  vigorous  activity.  The 
men  who  measure  intellect  by  mere  size  of  head  and 
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brain,  comprehend  but  half  the  physical  problem.  A 
finely-balanced  brain  is,  unquestiona.bly,  a  grand  ac- 
quisition ;  but,  like  a  splendidly  built  bank,  minus  an 
ingoing  capital,  the  brain  is  a  poor  concern  without  a 
good  stomach  and  chest  and  heart,  to  feed  it  with  its  full 
complement  of  oxygen,  nitrogen,  phosphorus,  water,  and 
other  brain  bullion. 

REVOLUTION  IN   PHYSIC. 

In  these  days  the  science  and  practice  of  medicine  are 
passing  through  a  silent,  constitutional,  and  withal  a 
rapid  revolution,  a  revolution  so  marked,  that  if  in  this 
half  of  the  nineteenth  century  there  is  the  same  amount 
of  progress  that  characterized  the  previous  half,  the 
medicine  of  the  twentieth  century  wiU  scarcely  contain 
a  remnant  of  those  principles  and  dogmas  on  which  the 
medicine  of  the  eighteenth  century  was  based. 

The  revolution  is  not  peculiar  to  medicine,  but  to  mind. 
It  pertains  to  all  sciences,  to  all  the  affairs  of  humankind. 
Step  with  me  for  a  moment  aside,  give  me  your  full 
thoughts,  and  we  will  seek  for  the  proof  of  this  theory 
in  one  broad  illustration. 

Stripping  ourselves,  for  the  time,  of  this  nineteenth- 
century  configuration  and  unseen  garment  of  mind  in 
which  we  are  enveiled,  let  some  six  past  centuries  sweep 
from  us  in  panoramic  dissolution,  and  let  us  pass  with 
them  into  the  century  yet  preceding.  We  are  British 
students  still.  Eichard  the  Lion  Heart  is  away  with  his 
steel-plated  knights  to  the  Crusades,  and  we  remain  in 
the  cloister,  the  science  men  of  our  day.  It  is  a  brilliant 
night  in  this  autumnal  season,  and  we,  the  presumed 
interpreters  of  nature,  the  vesper  song  floating  to  our 
ears,  carry  ourselves  to  some  near  mountain  ridge, 
and  discuss,  according  to  our  knowledge  and  our  dogmas. 
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the  problems  of  the  universe.  The  wisest  amongst  us  is 
he  that  names  the  stars  by  their  groups  or  constellations, 
and  affixes  a  special  prophetic  interpretation  to  the  re- 
lative positions  of  those  stars  that  never  twinkle.  We 
ask  each  other,  What  are  stars,  and  the  wisest  of  us  says, 
"  Lights  merely  to  this  one  and  great  earth — the  whole 
host  but  the  illuminations  of  that  great  earth's  ceiling." 
We  speak  of  the  sun,  as  of  its  parading  over  this  earth 
for  daylight ;  and  of  the  earth,  as  of  a  great  square  table- 
land, resting  on  the  back  of  an  elephant  or  tortoise.  We 
turn  to  matter,  and  pronounce  all  that  we  cannot  see 
nothingness — laughing  at  those  imbecile  followers  of 
Leucippus,  who  persist  that  matter  ultimately  is  made  up 
of  particles  which  the  eye  can  never  reach.  The  wind  wafts 
over  our  faces,  and  we  call  it  the  invisible  element,  the  un- 
known moving  force  for  the  mere  mariner's  sail.  We  are 
the  scholastic  representatives  of  Eichard's  time,  and  these 
are  our  dogmatical  faiths.     Let  no  heretic  dispute  them. 

Back  from  the  depths  of  history  again.  Off  with  the 
cloister-robe,  and  fainter  the  vesper  song.  The  war  is 
in  India,  not  Palestine,  and  Victoria  occupies  the  throne 
of  the  Lion-hearted.  The  autumnal  night  is  the  same, 
the  stars  are  the  same,  the  earth  is  the  same,  the  wind 
is  the  same,  and  we  are  the  same  in  that  we  represent 
once  more  the  science  men  of  our  day.  We  will  climb 
the  same  hill,  at  the  same  hour,  and  resume  our  mutual 
cogitations.  Now,  on  this  hill  a  science  temple  has  been 
built,  and  filled  with  strange  things.  But  are  the  stars 
mere  night  lamps  now  ?  We  place  an  eye  to  the  tube 
of  Galileo,  and  lo !  the  twinkling  stars  are  suns,  and  the 
prophetic  stars  are  worlds — worlds  like  ours.  We  gauge 
the  blue  deep,  bej^ond  and  beyond  the  stars  we  saw 
before,  and  firmament  opens  beyond  firmament,  till  the 
illimitable  so  terrifies  us,  that  instead  of  recognizing  one 
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great  world  here,  with  stars  above  for  its  grand  illumi- 
nation, the  world  altogether  sinks  into  the  infinity  of 
nothingness,  and  we  still  lower.  We  discourse  of  the 
sun  now,  and  call  him  the  motionless,  or  give  him  a 
grand  circuit  which  the  mind  can  scarcely  conceive.  We 
speak  of  the  earth  as  a  ball,  and  see  it  whirring  round 
the  sun  for  its  seasons,  and  itself  rotating  for  its  day 
and  its  night.  We  turn  our  thoughts  to  matter,  and 
behold  !  the  followers  of  Leucippus  are  the  lords  of  the 
argument.  We  put  an  eye  to  another  tube,  and  from 
the  infinity  of  immensity  we  plunge  into  the  infinity  of 
minuteness,  and  divine  the  unseen.  New  worlds  in  both 
extremes.  The  night  breeze  wafts  over  our  faces,  and 
we  claim  it  as  a  known  friend.  We  give  to  it  a  local 
habitation  and  a  name :  we  give  to  it  weight ;  we  measure 
its  force ;  we  split  it  into  two  portions,  definite  them- 
selves, and  well  known  ;  and  we  converse  on  all  these 
things  with  one  voice,  as  though  they  had  never  been 
doubted  ;  as  though  they  formed  part  and  parcel  of  the 
natural  knowledge  of  man. 

I  have  given  you  these  two  pictures  in  striking  con- 
trast, that  you  may  see  from  them  the  grand  revolutions 
of  science,  and  may  learn  therefrom,  in  regard  to  your 
own  section  of  science,  the  folly  of  binding  your  faiths 
inviolably  to  any  dogmas  or  opinions,  saving  those  alone 
which  you  can  read,  and  mark,  and  learn,  on  the  unre- 
strained and  simple  authority  of  nature. 

You  think,  perchance,  from  these  reasonings,  that  I  am 
persuading  you  from  the  study  of  books.  Not  at  all.  It 
is  true,  I  would  warn  you  from  what  may  be  called  tra- 
ditional book-learning ;  for  the  traditional  bookmakers 
are  the  sloughs,  lions,  and  sleeping-bowers,  in  the  medical 
pilgrim's  path.  But  as  books  written  from  the  direct 
observation  of  nature  are  guides  to  the  reading  of  nature 
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from  nature,  I  would  by  all  means  recommend  such  books 
to  your  attention,  not  to  supplant  the  natural  study,  but 
to  direct  it.  You  chmb  Ben  Lomond  with  a  man  who 
shows  you  the  way,  and  who  points  out  the  pecuHarities 
of  the  mountain  ;  but  the  mountain  is  seen  by  your  own 
sense,  and  you  learn  it  from  itself.  The  guide  might  not 
be  a  man,  but  a  book ;  and  the  natural  study  might  not 
be  a  mountain,  but  the  dead  body  of  a  man :  yet  the 
positions  of  the  guide  and  of  the  natural  study  are,  or 
should  be,  one  and  the  same ;  for  after  all  there  can  be 
but  one  authority  in  science.  It  is  true,  a  man  may  dis- 
cover a  natural  law  or  fact,  and  make  it  known ;  but  in 
the  very  acts  of  his  discovery  and  its  pubUcation,  he  resigns 
all  claim  to  authority,  by  caUing,  as  he  does,  on  every 
passer-by  to  observe  the  fact  for  himself  from  nature. 

INDUCTION    IN    MEDICINE. 

It  is  my  duty  to  indicate  some  further  points  of  your 
way,  and  to  explain  how  you  must  direct  your  steps 
differently  to  your  medical  forefathers. 

It  was  the  custom  in  olden  time,  and  this  custom  is 
not  thoroughly  expunged  from  medicine,  to  foUow,  in 
all  medical  studies,  that  method  of  induction  which  en- 
deavours to  arrive  at  general  laws  by  the  enumeration 
of  all  particulars.  That  is  to  say,  taking  a  simple  illustra- 
tion, it  was  endeavoured,  by  collecting  all  the  possible 
causes  of  some  simple  effect,  say  a  disease  such  as  small- 
pox, and  by  collating  the  histories  of  a  vast  number  of 
instances  of  such  effects,  to  deduce  the  real  cause,  by 
selecting  out  of  the  number  of  seeming  causes,  that  one 
as  the  true  one,  which  presented  itself  the  greatest 
number  of  times,  and  the  most  prominently.  This  line 
of  induction  is  almost  worthless,  as  any  thinking  man 
may  see ;  because,  after   collecting  an  immense  number 
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of  facts,  the  assigned  prominent  cause  might  after  all 
be  but  a  coincidence,  or  a  consequence.  By  this  induc- 
tion a  cause  could  only  be  assigned — never  proved. 

It  remained  for  the  illustrious  Francis  Bacon  to  illus- 
trate the  feebleness  of  this  principle  of  inquiry,  and  to 
introduce  another  inductive  system,  which  bears  his 
name,  and  which  is  based  on  the  assumption,  that  as 
in  nature  everything  is  uniform  and  stable,  and  what- 
ever has  occurred  in  nature  will  occur  again  under 
the  same  influences,  and  present  the  same  phenomena, 
so  is  it  proper,  in  inquiry  into  causes,  not  to  draw 
inferences  from  the  enumeration  of  particulars,  but  to 
deduce  universal  principles  from  the  observation  of  parti- 
cular, experimental,  or  even  accidental  observations. 
Thus,  you  will  see.  Bacon  threw  out  altogether  the 
enumerative  principle,  and  moved  into  the  particular. 
But  his  induction  went  even  further.  He  taught  that, 
instead  of  collecting  so  many  causes,  and  selecting  one 
as  the  most  prominent,  and  therefore  the  real  cause,  it 
were  most  correct  to  consider  whether  each  cause  might 
not  with  greater  sense  be  weeded  out  of  the  argument, 
rather  than  be  wedded  to  it.  Thus  he  separated  nature 
by  proper  rejections  and  exclusions,  and  by  such  exclu- 
sion or  clearing  away  of  impossibles,  he  arrived  at  last 
at  that  cause  which,  in  the  absence  of  other  causes,  was 
sufficient  to  account  for  all  the  facts  connected  with  any 
phenomenon  under  consideration. 

I  hope  I  have  made  this  clear,  because  I  wish  to 
impress  on  you  the  fact,  that  the  Baconian  system  of 
induction  is  the  one  which  you  must  follow,  if  you  would 
do  anything  solid  in  the  process  pf  medical  discovery. 
You  must  not  say  in  regard  to  any  phenomenon,  whether 
physiological,  pathological,  or  symptomatical — Lo !  this 
is  the  cause,  or  that  is  the  cause,  inasmuch  as  such  or 
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such  an  apparent  cause  is  present ;  but  you  must  accept 
even  the  cause  most  probable  as  problematical^  until  you 
have  proved,  that  as  a  cause  it  does  not  admit  of  exclu- 
sion, and  that  all  other  apparent  causes  do  admit  of 
exclusion  as  apart  from,  and  unnecessary  to,  the  develop- 
ment of  the  phenomenon  or  phenomena  before  you. 

If  you  have  understood  these  observations,  and  if  you 
will  follow  them  out  in  your  future  careers,  you  will  save 
yourselves  from  one  of  the  most  natural  and  fatal  errors, 
common  to  men  who  follow  loose  scientific  pursuits. 
You  will  not,  when  you  see  the  working  of  any  natural 
event,  say  at  once,  there  is  the  reason  of  this  event. 
You  will  not  endeavour  to  pick  out  reasons,  and  apply 
them  hypothetically  to  explain  the  event,  for  this  any 
stupid  or  cunning  deviser  can  do ;  but  you  will  look 
at  the  facts,  and  from  the  study  of  these  descend  to  the 
discovery  of  cause  by  exclusion.  In  the  modern  revolu- 
tion of  medicine,  the  change  from  the  enumerative  to  the 
particular  mode  of  induction  is  a  leading  feature ;  and 
you  must,  consequently,  learn  and  work  by  the  Baconian 
or  exclusive  method,  or  your  labours  will  be  as  puerile 
as  they  will  be  laborious  and   diffusive. 

In  olden  time,  the  study  and  practice  of  medicine  was 
based  on  the  mere  observation  of  diseases  themselves,  and 
he  was  thought  the  greatest  man  who  could  split  up 
symptoms  into  distinct  diseases,  in  the  most  elaborate 
and  verbal  manner.  In  present  times,  this  refinement 
of  division  is  cast  off,  and  men  are  advancing  by  true 
induction,  back  from  symptoms  to  causes,  and  to  few 
causes.  They  are  beginning  to  connect  symptoms  of 
■disease  with  certain  natural  functions,  and  to  discover 
that  symptoms  are  but  exaggerations  or  depressions  of 
natural  acts.  They  are  going  further.  They  are  aiming 
at  the  discovery  of  natural  functions,  and  are  foreseeing 
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that,  when  the  natural  act  is  understood,  its  aberrations 
will  be  understood,  as  a  necessary  sequence.  You,  true 
pilgrims,  must  follow  this  progressive  course  also,  follow 
it  rigidly  and  persistently. 

In  olden  time,  the  manifestations  or  signs  of  disease 
were  accepted  as  originating  in  the  body  itself.  Tlie 
causes  of  diseases  were  internal.  Past  and  once  renowned 
practice  of  physic  books  were  full  of  nothing  so  much 
as  practical  proof,  that  this  disease  originated  in  the 
liver,  that  in  the  blood,  and  so  on.  There  were  great 
schisms,  too,  in  medicine,  on  the  question,  Whether 
diseases,  in  general,  originated  in  the  solids  or  the  fluids  ? 
Hence  arose  such  terms  as  humoral  pathology,  and 
pathology  of  solids.  These  absurdities  even  yet  stick 
to  medical  language.  But  the  true  science  of  medicine, 
in  our  days,  laughs  at  the  old  dogmas.  Now,  falling 
back  on  Baconian  principles,  and  tracing  phenomena 
towards  their  origins,  and  excluding  the  coincidences 
which  were  once  considered  essentials,  causes  of  diseases 
have  been  traced  out  of  the  body  and  into  the  external 
world 

How  this  one  grand  step  has  revolutionized  medicine ; 
how  it  has  led  to  the  building  up  of  the  new  and  noble 
fabric  of  hygienic  medicine ;  how  it  has  erased  some 
diseases  altogether ;  how  it  has  simplified  the  study  of 
disease ;  how  it  has  brought  the  study  of  medicine  into 
closer  communion  with  the  study  of  chemistry,  natural 
history,  natural  philosophy;  how  it  will  yet  influence 
our  destinies  as  a  profession  ;  these  are  questions  which 
can  only  be  understood  by  men  who  are  acquainted 
with  the  past  history  of  our  science,  and  who,  standing 
as  prophets,  with  their  heads  turned  backwards,  are  able 
to  read  ofl",  from  the  history  of  the  past,  the  history  of 
the  future. 
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And  yet  for  your  hands  there  remains  much  to  be 
done.  The  great  problem  of  the  external  origins  of  disease 
has  to  be  resolved  into  its  ultimates.  Special  causes  of 
special  diseases  have  yet  to  be  hunted  down.  Where 
lie  buried  the  causes  of  scarlet-fever,  of  small-pox,  of 
t)^hus  ?  They  are  out  in  the  universe ;  do  you  isolate 
but  one  of  them,  and  show  its  annihilation,  and  your 
pilgrimage  is  immortal. 

In  olden  time,  the  treatment  of  diseases  was  based 
on  the  hypothesis  of  an  internal  or  corporeal  origin  of 
the  disease  itself.  The  disease  was  located  in  the  solids, 
therefore  the  solids  must  be  strengthened  or  resolved. 
The  disease  was  located  in  the  fluids,  therefore  must  the 
fluids  be  attenuated  or  condensed.  Thus  the  idea  of  ex- 
ternals in  the  treatment  of  disease  was  excused  altogether, 
and  treatment  was  made  up  of  one  grand  hypothetical 
system  of  modifying  the  condition  of  the  body,  or  parts 
of  the  body,  by  medicaments,  blood-lettings,  scarifications, 
and  the  like.  Such  abuses  creeping  into  medicine  led 
Addison  to  utter  the  satirical  statement,  "  That  doctors 
were  divided  into  two  classes,  those  who  slew  in  chariots, 
and  those  who  slew  on  foot."  The  satire  was  over- 
strained, yet  not  wholly  devoid  of  truth.  Men  locked 
up  with  fever  were  left  in  their  foul  atmospheres,  and 
were  bled,  purged,  and  blistered  to  be  "  cured,"  with 
many  other  hke  perversities. 

In  these  days  the  fact  of  the  external  origin  of  diseases 
has  led  some  men  into  the  opposite  extreme,  and  to  the 
treatment  of  disease  by  the  application  of  external  means 
alone.  Pure  air  is  now  the  remedy  for  the  typhus-stricken, 
for  the  consumptive,  and  various  other  sufferers  ;  and  the 
natural  process  of  cure  is  often  talked  of  as  the  cure, 
and  the  only  cure. 

With   regard    to   this   modern    phase    in   medicine,   I 
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would  advise  you  cautiously,  and  by  the  laws  of  common 
sense.     I  would  inform  you  that  there  are  many  diseases, 
which,  having  a  purely  external  origin,  are  removable 
by  the  withdrawal  of  their  efficient  cause,  and  are  not 
removable  by  any  narrower  or  less  philosophical  process. 
I  would  tell  you,  too,   that  many  diseases  that   spring 
from  the   action  of  a  poison   taken  into   the   body   get 
well   by   a   natural   process   of  elimination.     I  tell  you 
this  boldly;  but  I  would  not  tell  you  that  such  natural 
elimination  of  the  poison  is  a  certain  preservative  from 
death,    and    that    there    is,    therefore,    an    absolute   vis 
medicatrix  naturce,  or  curative  entity  inherent  in  man. 
Not  at  all ;    for,  were  this  the  case,  all  diseases  would 
naturally  get  well,  which  is  not  the  fact.     The  truth  lies 
in  this, — that  while  by  the  natural  or  spontaneous  elimina- 
tion of  the  exciting  causes  of  disease,  cure  is  in  many 
cases  promoted,  in  other  cases,  the  very  act  of  elimina- 
tion leads  to  the  setting  up  of  such  new  and  important 
physiological  modifications  that  death  is  the  result.      I 
leave  it,  therefore,  on  your  minds  that  you  have  three 
things  to  learn  in  the  treatment  of  disease  according  to 
our  modern  knowledge.     First,  how  to  remove  external 
causes  ;    secondly,  how  far  to  trust  to  the  spontaneous 
evolution,  or  removal  of  causes  which  have  taken  effect 
on  the  body ;    and,  thirdly,  how  to  meet  those  extreme 
results  which  sometimes  succeed  the  natural  or  spontaneous 
attempts  at  removal. 

In  olden  times  the  science  and  art  of  surgery  was  a 
rude  and  even  cruel  practice.  Spare  not,  was  the 
surgeon's  password ;  and  brilliancy  with  the  knife  was 
as  sure  a  guide  to  worldly  fame  as  skilfulness  with  the 
sword.  The  surgeon  not  only  supplemented  Nature, 
but  dubbed  her  quack,  and  took  her  business  from 
her  ruthlessly.      Wounds  to  be  cured  were  fiUed  with 
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unguents.  Limbs  deformed  were  put  out  of  sight,  or  into 
sight  in  the  dissector's  museum.  In  the  modern  revolu- 
tion, these  briUiant  exploits  are  no  more.  The  sound 
flesh  is  left  in  natural  apposition,  and  Nature  is  allowed 
to  do  her  own  work.  The  deformity  is  removed  while 
the  limb  still  supports  its  owner ;  and  Nature,  instead  of 
being  snubbed,  is  permitted  to  stand  on  the  card  of  all 
intelligent  Sawbones  as  the  senior  partner  in  their  concern. 
You  must  not  be  behind  in  this  progress ;  you  must 
take  Nature  as  your  partner  and  give  her  the  lead. 

Principles  of  cure. 

The  last  series  of  these  instructions  brings  before  you 
the  philosophical  study  of  the  action  of  medicines ;  and 
here,  indeed,  you  have  a  great  deal  to  learn.  For  while 
you  have  not  only  to  ^certain  the  action  of  medicaments 
on  the  body,  you  have  to  isolate  the  results  pro- 
duced by  medicaments  from  those  which  would  follow 
naturally,  were  no  medicaments  used  at  all.  Here  is  a 
pivot  on  which  much  important  matter  turns.  Go  into 
the  actual  practice  of  medicine,  and  you  will  see  what 
I  mean.  Did  you  ever  meet  with  a  practitioner  who  did 
not  think  himself  the  most  successful  of  practitioners  ? 
Did  you  ever  meet  with  two  practitioners  who  practised 
exactly  alike  ?  If,  then,  all  are  successful  after  a  fashion 
— and  I  believe  in  this  respect  we  are  each  of  us  "  much 
of  a  muchness  " — and  if  the  line  of  practice  pursued  by 
each  of  us  is  not  on  an  equality;  ergo,  our  success  is 
dependent  on  something  more  than  our  special  modes  of 
treatment,  is  dependent  on  external  or  internal  natural 
results,  which  we  universally  do  not  see  or  comprehend. 

With  you,  the  first  day  pilgrims  in  the  narrow  path  of 
medicine,  it  rests  to  clear  up  these  difficulties  and  differ- 
ences ;  to  distinguish  the  natural  from  the  artificial  means 


THE    MEDICAL   PILGRIM's    PROGRESS.  319 

of  cure ;  to  unite  the  natural  and  the  artificial  means  of 
cure  ;  to  show  how  diseases  may  be  prevented  wholesale, 
and  to  look  upon  prevention  as  part  of  your  professional 
duty ;  to  illustrate  how  diseases,  when  they  do  occur  by 
accident,  are  removable  in  detail ;  and  to  feel  that  neither 
the  one  nor  the  other  of  these  duties  is  the  least  or  the 
greatest.  To  sum  up  all  these  points  of  instruction,  two 
sentences  suffice.  Work  from  Nature,  she  is  your  only 
authority.     Work  by  induction,  that  is  your  only  charter. 

If  on  the  mind  of  but  one  student  here  to-day  I  could 
imprint  these  simple  lessons,  I  know  not  what  benefit  I 
may  have  bestowed  on  him,  on  his  profession,  on  the 
world.  All  the  good  things  which  lie  in  store  for  medi- 
cine are  indeed  embodied  in  the  progress  of  medical 
philosophy.  You  young  men  going  forth  into  medical 
life,  ignore  not,  mistake  not  how  and  where  the  citadel  of 
your  strength  is  founded.  Be  led  away  by  no  professional 
bigotry,  by  no  professional  intolerance.  When  you  would 
dictate,  think  how  you  can  prove.  When  you  blame 
the  world  for  not  recognizing  the  full  measure  of  your 
services,  think  how  you  can  convince  the  world  that 
your  services  are  worth  what  you  presume.  When  you 
abuse  the  quack  for  his  impudence  and  shallow  conceit, 
call  to  mind  that  the  quack  flourishes  on  your  weakness. 
Eecall  the  truth  that  in  astronomy  there  are  no  quacks, 
that  in  mathematics  there  are  no  quacks,  that  even  in 
simple  mechanics,  that  even  among  the  artisans  who  will 
one  day  form  the  poorer  strata  of  your  patients  there  are 
no  quacks.  And  why  ?  Because  the  men  of  these  occu- 
pations, great  or  little,  work  to  a  demonstration,  and  are 
paid  or  penaltied  according  to  their  competency. 

Pilgrims  of  this  day  entering  on  your  work,  braving  all 
difficulties,  to  you  is  left  the  positive  demonstration  of 
medical  science.     Nothing  less,  nothing  more.     I  would 
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warn  you  from  all  bye-paths,  political,  servile,  selfish,  that 
you  may  toil  on  in  the  narrow  way.  Colleges  may  dis- 
pense you  .legal  rights,  and  universities  honours  ;  but  on 
these  have  no  reliance,  if  such  reliance  interfere  for  a 
moment  with  your  own  self-trust.  You  are  the  medicine, 
not  the  colleges.  Parliaments  cannot  reform  your  profession 
if  you  reform  not  your  science.  Parliaments  need  not 
reform  your  charters  of  privilege,  if  you  reform  your 
charters  of  knowledge.  What  if  your  success  come  not 
with  the  night,  it  will  come  with  the  morning ;  and  will 
descend  on  you  not  as  a  mere  temporary  success,  resting 
on  a  few  clauses  of  parchment-matter,  and  adapted  to 
a  few  years  of  an  ever-changing  history,  but  on  the 
permanency  of  truth  and  the  solidity  of  nature.  Work 
on  in  your  difficult  road,  thinking  not  of  the  hour  in 
which  you  live,  but  of  the  epoch  which  you  were  born 
to  signahze.  Work  as  for  a  scientific  future,  even  in  tliis 
world.  Work  in  this  earnest  and  unimpassioned  spirit, 
and  that  future  may  be  so  far  secured,  that  medical 
pilgrims,  taking  their  first  day's  journey  in  years  long  to 
come,  shall  treasure  up  your  existences  with  theirs.  To 
this,  the  fuUest  reward  of  your  pilgrimage,  I  direct  your 
feet  to-day ;  and,  as  you  love  yourselves,  your  profession, 
your  country,  strive  after  it : — 

"  'Tis  of  more  worth  than  kingdoms  ;  far  more-precious 
Than  all  the  crimson  treasures  of  life's  fountain. 
Oh,  let  it  not  elude  your  grasp ;  but,  like 
The  good  old  patriarch  upon  record, 
Hold  the  fleet  angel /osi,  until  he  bless  you." 


THE  SYNTHESIS  OF  DISEASE— A  SERIES 
OF  ORIGINAL  STUDIES  IN  PRACTICAL 
AND  EXPERIMENTAL  MEDICINE. 


CHAPTER    IV. 

ACTION  OF  SULPHUR    COMPOUNDS,  AND  SPECIALLY  OF  MER- 
CAPTAN,   OR   SULPHUR  ALCOHOL.     SUMMARY. 

SYNTHESIS   OF   MELANCHOLIA,    OF  DREAMS,  AND    OF   DELIRIUMS. 

N  Studying  further  the  disturbance  of  the  natural 
zymosis  by  secondary  chemical  products,  pos- 
sibly of  peripheral  or  of  intestinal  origin  within 
the  body,  as  the  result  of  an  imperfect  or 
perverted  animal  chemistry,  I  lighted  upon  some  remark- 
able facts  arising  from  the  action  of  the  sulphuretted 
organic  compounds,  and  specially  from  the  compound 
commonly  known,  by  chemists,  under  the  name  of 
Mercaptan  or  Sulphur  Alcohol.  Its'  composition  is 
C2H5SH. 

Mercaptan  is  made  by  distilling  a  solution  of  potassa 
saturated  with  sulphuretted  hydrogen,  with  a  solution  of 
calcium  ethyl  sulphate.  It  is  a  colourless  fluid,  of  such 
a  penetrating  and  peculiarly  offensive  odour  that,  until 
it  is  diluted  with  ordinary  alcohol,  in  which  it  is  freely 
soluble,  it  cannot  be  tolerably  employed  in  experiment. 
Its  specific  gravity  is  '832,  its  boiling-point  96*^  Falir.,  and 
its  vapour  density,  by  the  side  of  hydrogen,  31.     It  is 
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nearly  insoluble  in  water  and  in  blood,  but  it  imparts  to 
both  its  peculiar  odour,  and  it  can  be  distributed  thi'ougli 
both  if  it  bQ  first  diluted  with  common  ethylic  alcohol. 

I  dwell  particularly  on  the  odour  of  this  substance. 
The  odour  varies  according  to  the  degree  of  its  diffusion 
in  water,  and  still  more  distinctly  in  blood  warmed  up  to 
the  ordinary  blood  heat.  Mercaptan  may,  therefore,*  be 
said  to  have  several  varieties  of  odour,  about  all  of  which 
there  are  the  following  curious  sensibilities  :  firstly,  that 
the  odours  are  so  unlike  any  other  they  can  nevel*  be 
forgotten  or  mistaken  Avhenever  they  have  once  been 
properly  recognized  :  and,  secondly,  that  they  are  identi- 
cal with  the  odours  met  with  in  manv  well-known  forms  of 
disease  as  emanating  from  the  skin  and  the  breath.  In 
testing  the  diffusion  of  mercaptan  through  blood  at  blood 
heat,  odours  similar  to  those  emanating  from  persons 
suffering  from  dyspepsia,  alcoholic  dyspepsia,  delirium 
tremens,  typhus,  and  small  pox,  are  readily  detected. 
Most  striking  of  all,  from  one  degree  of  dilution,  was  the 
odour  of  the  air  of  the  ward  in  which  a  number  of  insane 
persons  have  long  been  retained ;  an  odour  which  is 
amongst  the  most  definite  and  tenacious  of  all  the  odours 
generated  in  the  bodies  of  diseased  persons  and  thrown 
off  by  them. 

A  careful  observation  on  the  direct  action  of  mercaptan 
on  blood  showed  that  in  accordance  with  the  general  rule 
as  to  the  effects  of  insoluble  substances  it  produced  little 
obvious  physical  change.  The  absorption  of  oxygen  was 
not  materially  interrupted  by  its  presence,  and  the  red 
corpuscles  were  not  destroyed.  I  noticed  that  the  cor- 
puscles were  rendered  of  truncated  shape  after  its 
addition  to  blood,  but  on  reflection  I  am  inclined  to 
think  that  the  change  was  due  to  the  action  of  the 
ethylic   alcohol   that  was    used  as  the   menstrum,  since 
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the  variation  named  is  common  to  the  action  of  ordinary 
ethylic  alcohol. 

By  mixing  mercaptan  with  ordinary  ethylic  alcohol  in 
the  proportion  of  10  per  cent,  of  mercaptan  to  90  of  the 
ethylic  variety,  a  manageable  fluid  was  obtained.  Mixed 
with  pure  ethylic  ether  this  compound  could  be  ad- 
ministered by  inhalation ;  mixed  with  water  it  could  be 
administered  by  the  mouth. 

On  some  of  the  effects  produced  by  Mercaptan  or 
Sulphur  Alcohol  on  the  healthy  body  I  commented  in  my 
report  made  to  the  British  Association  for  the  Advance- 
ment of  Science  in  the  year  1870,  in  which  report  the 
action  of  Mercaptan  physiologically  was  for  the  first  time 
noticed.  Afterwards,  so  fascinating  was  the  enquiry,  from 
a  physiological  point  of  view,  I  pursued  it  for  a  long  time, 
with  the  result  of  inducing,  I  believe,  some  of  the  most 
singular  phenomena  in  the  whole  range  of  physiological 
pathology  derived  from  experimental  synthetical  research. 

In  the  preliminary  part  of  the  enquiry  the  inhalation 
of  the  mercaptan  was  so  moderated  as  just  to  produce  a 
distinct  but  not  an  overwhelming  influence,  and  in  the 
first  experiments  the  action  of  the  substance  during  the 
primary  stage  of  its  action  was  studied  with  the  greatest 
care.  On  the  human  subject  the  effect  of  the  vapour  was 
to  cause  a  drowsiness  and  sense  of  desire  for  sleep,  at- 
tended with  a  strange  mental  sensation  of  an  overpowering- 
kind,  as  of  some  actual  or  impending  trouble.  This  was 
succeeded  by  a  feeling  of  muscular  fatigue,  as  if  the  limbs 
were  too  heavy  to  be  lifted  by  the  ordinary  natural  efibrts, 
and  that  rest  was  imperatively  demanded.  At  the  same 
time  there  was  no  anaesthesia,  and  no  indication  of  the 
intoxication  which  is  induced  by  common  alcohol.  It 
was  more  distinctly  a  conscious  nervous  weariness  and 
oppression,  during  which  the  mind,   never  obscured   to 
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the  degree  of  not  being  fully  aware  of  all  that  was  going 
on,  was  burdened  to  an  unnatural  extent.  Whilst  this 
state  lasted  the  pulse  fell,  becoming  both  feeble  and  slow, 
and  continued  in  that  state  for  all  the  time  that  the  other 
effects  were  noticeable,  usually,  in  these  enquiries,  about 
two  hours.  Brisk  motion  in  the  air  out  of  doors  was  found 
to  give  the  quickest  relief  to  the  induced  symptoms,  and  free 
perspiration  greatly  contributed  to  bring  about  recovery. 

As  I  experienced  the  phenomena  above  described  in  my 
own  person,  and,  in  addition,  recorded  the  descriptions  of 
other  persons  in  regard  to  them,  I  was  able  to  collect  very 
correct  evidence.  The  symptoms  never  varied  in  any 
material  degree,  neither  in  different  persons,  nor  in  the 
same  person  at  different  times  of  experiment,  when  the 
same  quantities  of  the  substance  were  employed  under 
the  same  conditions. 

If  the  inhalation  were  prolonged  so  as  to  induce  a  very 
decided  group  of  symptoms,  tending  towards  narcotism, 
the  mental  depression  and  melancholy  which  followed 
were  actually  alarming  so  long  as  they  were  present.  Life 
became  a  burthen  too  terrible  to  be  borne  ;  a  kind  of 
mental  cloud  or  veil  seemed  to  overshroud  the  mental 
surface,  and  a  true  melanchoUa,  brooding  on  to  absolute 
despair,  held  overpowering  sway.  That  under  continuance 
of  these  effects  the  determination  to  commit  suicide  would 
in  some  cases  follow,  I  have  not  the  shadow  of  a  doubt. 

From  these  extreme  effects  exercise  in  the  open  air  gave 
readiest  rehef,  but  a  brisk  purgative  added  also  tO  the 
relief,  the  pecuUar  odour  of  the  mercaptan  being  most 
distinctly  detectable  in  the  excretions,  so  long  as  the 
symptoms  remained. 

Upon  the  lower  animals  mercaptan  was  found  to  act 
as  a  narcotic.  On  frogs  it  acted  after  the  manner  of  cold. 
They  fell,  under  its  influence,  into  what  might  be  called  a 
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trance  or  catalepsy,  in  which  they  might  have  been  taken 
for  dead  if  the  crystalline  lens  had  not  shone  quite  clearly 
through  a  widely-dilated  pupil.  In  this  unconscious  and 
insensible  state  they  would  lie  in  the  vapour  for  half-an-hour, 
temporarily  dead ;  but,  removed  from  the  vapour,  gently 
washed  with  water,  and  exposed  to  fresh  air  at  60°  to 
65°  Fahr.,  they  would  invariably  begin  to  show  signs  of 
muscular  movement  in  an  hour  and  a  half  or  two  hours. 
Finally  they  would  recover  perfectly,  but  with  this  peculiar 
difference,  in  comparison  with  recovery  from  the  effects  of 
other  narcotic  vapours,  that  the  signs  of  recovery  were 
shown  first  in  the  voluntary  muscles,  then  in  the  muscles 
of  respiration,  and  finally  in  the  heart ;  the  reverse  of  all  I 
have  ever  witnessed  in  narcotism  from  other  agents. 

The  symptoms  from  mercaptan  connect  themselves 
closely  with  those  which  follow  upon  inhalation  of  the 
vapour  of  carbon  bisulphide ;  and  when  we  recall  how 
readily,  under  a  perverted  zymosis  in  which  albuminoid 
compounds  are  broken  up,  sulphuretted  products  would 
be  set  free,  it  may  fairly  be  inferred  that  in  a  large 
number  of  diseases  attended  with  mental  disturbance, 
depression,  and  narcotism  these  compounds  play  the  lead- 
ing part  as  producers  of  the  phenomena.  For  instance, 
the  synthesis  of  melancholia  from  mercaptan  is  so  true  a 
synthesis  that  a  patient  under  the  influence  of  mercaptan 
who  should  visit  a  physician  ignorant  of  the  cause  of  the 
symptoms  would  be  diagnosed  as  melancholic. 

Summary. 

In  summary,  on  Synthesis  of  Disease  from  Perverted 
Zymosis,  I  would  offer  the  following  brief  propositions : — 

I. 

Zymosis  in  the  living  body  is  a  vital  and  natural  process, 
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which  in  states  of  health  is  completed  like  good  combustion 
of  fuel,  itself  a  perfected  zymosis,  by  yielding  water  and 
carbonic  dioxide  as  products,  with  liberation  of  heat. 

n. 

The  blood,  naturally,  is  its  own  ferment,  and  requires 
nothing  more  than  itself  to  sustain  the  zymosis  of  the 
fermentable  material  which  it  receives  in  the  form  of  food. 

m. 

The  natural  zymosis  perverted  by  the  influence  of  various 
agencies  may  be  intensified,  producing  fever ;  or  reduced, 
producing  coldness,  narcotism,  and  collapse. 

IV. 

Under  perverted  zymosis  attended  with  fever,  the  primary 
dangers  incident  to  increment  of  heat,  or  fever,  are  the  most 
formidable,  and  may  be  directly  fatal  from  the  physical 
changes — coagulations — induced  in  the  blood  and  other 
colloidal  structures. 

V. 

During  perverted  zymotic  conditions  new  diffusible  or 
volatile  products  are  evolved  which,  acting  on  the  brain 
and  nervous  centres,  produce  narcotisms,  aberrations,  and 
deliriums. 

VI. 

The  inference  is  sound  that  every  delirium  has  its  origin 
in  the  generation  within  the  body,  and  diffusion  through 
the  nervous  centres,  of  a  foreign  volatile  or  an  easily 
diffusible  fluid  or  solid  product,  which  product  acts  speci- 
fically in  inducing  the  mental  perversion  called  delirium. 

VII. 
From  the  similarity  of  the  symptoms  of  some  well-known 
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States  of  disease  with  the  symptoms  produced  by  synthesis 
from  the  diffusion  of  volatile  and  diffusible  substances 
through  the  body,  we  can  approach  very  often  closely 
towards  a  definition  of  the  agent  causing  some  deliriums  of 
disease.  For  example,  the  delirium  of  delirium  tremens  is 
almost  certainly  a  modified  form  or  derivative  of  ethylic 
alcohol.  The  delirium  of  small  pox  and  of  typhoid  fever 
is  almost  certainly  a  sulphuretted  product,  in  which  sulphur 
may  be  playing  vicariously  and  falsely  a  part  like  that 
played  by  oxygen.  The  narcotic  delirium  of  catalepsy  is 
probably  due  also  to  a  sulphur  compound,  but  one  of 
heavier  type.  The  delirium  of  melancholia  is  due  to  a 
similar  product,  like  mercaptan.  The  delirium  of  somnam- 
bulism is  most  likely  due  to  a  hydro-carbon  amylaceous 
product  like  amylene.  The  delirium  of  hysteria  is  possibly 
due  to  some  other  product  of  the  same  class  as  amylene. 
The  delirium  of  scarlet  fever  is  due,  most  likely,  to  a 
product  of  the  nitrite  series,  not  very  far  removed  from 
amyl  nitrite. 

vm. 

1  think  it  based  on  the  fairest  possible  inference  that 
ordinary  sleep  is  due  to  the  formation  in  the  body  of  a 
narcotising  compound  generated  by  muscular  exercise, 
which  product  accumulating  in  the  nervous  centres  until 
it  exerts  its  narcotic  effects,  passes  away,  and  is  eliminated 
under  repose,  just  as  chloroform,  methylene,  or  ether,  or 
as  the  narcotic  alkaloids,  like  morphine,  pass  away  when 
they  cease  to  be  supplied  to  the  nervous  organisms. 

IX. 

If  this  last-named  suggestion,  derived  from  experiment, 
be  true,  we  shall,  in  time,  by  further  experiment,  discover 
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the  natural  producer  of  sleep,  and  govern  by  our  then 
more  accurate  knowledge  the  whole  art  of  anaesthesia  and 
narcotic  influence. 

X. 

The  generation  of  the  various  products  of  perverted 
zymosis  may  occur  directly  in  the  peripheral  system,  that 
is  in  the  minute  circulation,  during  the  animal  combustion ; 
or,  in  the  digestive  canal,  from  whence,  by  absorption, 
they  find  their  way  into  the  circulation. 

XI. 

The  products  of  perverted  zymosis  generated  in  the 
minute  circulation,  being  directly  derived  from  the  blood, 
lead  to  the  cutaneous  eruptions,  deliriufns,  and  other  acute 
true  pyrexias  of  contagious  type,  such  as  scarlet  fever. 

XII. 

The  products  generated  in  the  alimentary  canal,  being 
limited  in  regard  to  source,  and  acting  only  so  long  as 
they  are  being  absorbed,  lead  to  the  more  temporary 
eruptions  and  deliriums  of  acute  non-contagious  affections, 
like  urticaria. 

In  conclusion,  I  leave  these  suggestions  with  the  youth 
of  my  beloved  profession  for  their  honourable  and  distin- 
guished labours.  I  can  never  live  to  accomplish  a  tithe 
of  what  I  have  been  able  to  foresee ;  and,  indeed,  feel 
myself,  merely,  like  those  ambassadors  who  were  sent  forth 
from  the  wilderness  to  glance  at  the  promised  land  and 
bring  back,  at  once,  the  report  of  their  observations.  But 
the  students  who  are  coming  on,  and  who  are  to  come,, 
will,  I  trust,  discover  the  whole  land  of  promise,  and  open 
it  up  for  the  benefit  of  all  their  fellow-men. 


OPUSCULA  PEACTICA. 

"There  are  mites  in  science  as  well  as  in  charity." 

Benjamin  Eush. 


MORBID  IMPRESSIONS  ON  NERVOUS  MATTER. 

'HEEE  is  for  the  immediate  future  of  physic  a 
special  study  ;  the  study  of  the  directness  of 
morbid  impressions  through  the  expanses  of 
nerves,  and  of  primary  origin  of  disease  by 
instant  physical  change  of  nervous  function.  The  in- 
fluence of  the  old  humoral  pathology  hanging  still  about 
us,  we  are  bound  by  its  strong  bonds  to  the  blood  as 
the  fountain,  not  only  of  all  health,  but  of  all  disease. 
Thus  we  talk  of  blood  diseases,  as  if  we  knew  every 
fact  about  blood  disease,  with  a  certainty  of  abso- 
lute knowledge.  Candidly,  however,  what  do  we 
know  about  blood  disease  ?  We  know  of  white 
cell  blood ;  we  know  of  chylous  blood ;  we  know 
of  ansemic  blood ;  we  know  of  a  blood  with  a  defi- 
ciency of  fibrine ;  we  know  of  a  blood  with  an  excess 
of  fibrine ;  we  know  of  a  blood  modified  by  bilious 
matter ;  in  some  extreme  forms  of  fever  in  a  late  stage, 
we  know  of  a  condition  of  extreme  fluidity  with  disin- 
tegration of  corpuscles ;  and  we  know  of  the  filaria 
sanguinis.  All  this  is  valuable  knowledge ;  but  what 
know  we  about  direct  morbific  influences  upon  blood  ? 


330  OPUSCULA   PRACTICA. 

We  say,  in  reference  to  poisons,  that  they  enter  the 
blood,  and  are  conveyed  by  it  to  all  parts  of  the  body, 
so  that  the  blood  is  the  channel  by  and  through  which 
all  poisons  act.  Is  this  always  true?  It  is  not  proved 
so ;  and  modern  evidence  respecting  the  action  of  nitrite 
of  amyl  and  hydrocyanic  acid  is  to  the  direct  proof  that 
the  blood  current  may  be  unnecessary,  that  immediate 
action  on  a  nervous  expanse,  the  olfactory  for  example,  is 
an  efficient  influence,  and  that  blood-changes  and  changes 
in  the  circulation,  though  they  be  the  first  visible  pheno- 
mena, may  sometimes  be  direct  phenomena  of  nervous 
shock.  We  see  even  that  the  organic  nervous  system 
itself  may  be  immediately  influenced  through  the 
senses,  and  that  as  one  agent — a  particle  of  musk 
for  instance — can  produce  one  distinct  effect,  an  odour, 
so  another  agent — such  as  a  volatile  organic  nitrite — 
can,  through  the  same  medium,  produce  another,  dis- 
tinct effect.  What  then  of  the  agents  that  cause  the 
symptoms  of  diseases,  in  which  the  alarm  is  first  rung 
on  the  sympathetic  chain,  symptoms  of  nausea,  vomit- 
ing, irregular  tension  of  blood-vessels,  and  other  proofs 
of  disturbed  balance  of  power  in  the  organic  centres  ? 
In  what  does  the  crimson  blush  and  injected  throat  of 
scarlet  fever  differ  from  the  crimson  blush  excited  by 
nitrite  of  amyl  ?  Are  not  the  nervous  derangements 
primary,  the  blood  derangements  secondary  ?  Until 
these  questions  are  answered  a  class  of  diseases  which 
should  be  the  easiest  of  cure,  and  which  sweep  away 
our  populations  at  the  season  of  life  when  all  is 
promise  and  hope,  will  continue  to  be  the  mocking 
witnesses  of  our  inability. 

I  have  spoken  of  acute  diseases :  I  would  extend  the 
argument  to  chronic  diseases.  We  say  cancer  is  a 
blood  disease.      Is  it?      There  is   no   evidence   of  such 
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a  thing ;  but  there  is  much  evidence  that  it  is  primarily 
a  nervous  disease.  We  say  of  hereditary  diseases  that 
they  are  blood  diseases.  Are  they  ?  There  is  no  evidence 
that  they  are ;  but  there  is  most  telling  evidence  that  all 
hereditary  proclivities,  mental  and  physical,  have  their 
seat  in  the  nervous  organization. 


PRACTICAL  STUDIES  IN  ANIMAL  DIALYSIS. 

JHE  magnificent  fact  of  dialysis,  opened  to  us  by 
the  discoveries  of  our  great  physical  master^ 
Graham,  is  full  of  wonder  for  our  indulgement. 
We  know  now  that  the  body  is  divided  into 
structures,  that  are  either  colloidal  or  crystalloidal.  We 
know  that  colloidal  substances  take  up  water  and  hand 
it  over  to  crystalloidal  substances,  and  that  the  crystalloids 
fix  the  water  and  bear  it  away.  We  know  that  the  material 
constructions  of  colloidal  substances  change  in  character 
according  to  their  relation  to  water  and  crystalloids. 
The  pure  and  exquisite  colloidal  globe,  the  crystalhne 
lens,  is  a  clear  transparent  solid,  under  the  ordinary  con- 
ditions of  the  living  animal ;  but  we  let  circulate  through 
it  a  Uttle  excess  of  a  soluble  crystalloid,  and  that  trans- 
parent province  of  the  organism  becomes  a  dense  opaque 
cataract.  We  remove  the  crystalloid  by  admission  of 
water,  the  colloidal  matter  clears  again,  and  the  cataractous 
becomes  once  more  the  transparent  refracting  lens.  We 
diffuse  fluid  colloidal  fibrine  through  a  crystalloidal  solu- 
tion, and  it  remains  a  fluid  ;  we  diffuse  water  through  the 
solution  until  we  have  saturated  the  crystalloidal  matter, 
and  thereupon  the  fibrine  solidifies,  precisely  as  it 
solidifies  in  those  active  colloidal  vital  instruments  which 
we  denominate  muscles.     We  place  a  mixture  of  colloidal 
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and  crystalloidal  substances  upon  a  colloidal  membrane 
floating  on  water ;  the  colloidal  substance  in  the  solution 
deposits  on  the  membrane,  while  the  crystalloidal  sub- 
stance in  the  solution  dialyses  into  the  water.  We  pass 
a  crystalloidal  fluid  through  a  colloidal  tube  surrounded 
by  water  ;  the  saline  solution  picks  up  the  water  in 
current,  and  bears  it  away.  We  place  a  colloidal  and 
crystalloidal  mixture  in  a  membranous  tube,  the  outer 
sui^ace  of  which  is  exposed  to  the  air  in  an  open  space ; 
the  membranous  tube,  if  there  be  no  excess  of  crystalloid 
in  the  solution  within  it,  takes  up  a  portion  of  the  water, 
and,  at  a  temperature  not  higher  than  the  temperature 
of  a  warm-blooded  animal,  gives  up  the  water  to  the 
open  space  by  transpiration. 

We  turn  with  this  knowledge  to  the  construction  of 
what  we  have  called  the  provinces  of  the  body,  and 
find  there  in  every  part  a  great  system  of  plans  for 
these  simple  processes  of  dialysis.  There  are  the 
colloidal  dialysing  membranes  everywhere  ;  there  are 
the  membranous  tubes  for  conveying  the  compound  of 
colloidal  and  crystalloidal  matter  which  we  denominate 
the  blood ;  and  there  are  the  open  coUoidal  transpiring 
surfaces  which  we  call  skin  and  mucous  membrane. 
What  a  field  of  knowledge  is  here  opened  to  our  view ! 
Tliis  is  true  advancement,  carrying  with  it  vital  modifica- 
tions in  methods  of  observation. 


ORGANIC  NERVOUS  PARESIS. 
>DVANCE  is  being  made  leading  to  revision  on 
the  subject  of  the  governing  power  of  the  sym- 
pathetic or  organic  nervous  supply  over  the 
blood-vessels.    That  division  of  the  sympathetic 
nerves  of  an  organ  or  part  causes  paralysis  of  the  blood- 
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vessels  of  the  part,  so  that  they  fill  with  blood,  and  for 
a  time  give  off  excess  of  heat,  is  now  distinctly  proven. 
To  this  is  more  recently  added  a  truth  equally  striking, 
that  some  chemical  agents,  of  the  nitrite  and  nitrate 
series,  when  introduced  into  the  body,  produce  the  same 
kind  of  paralysis.  To  this  again  is  added  a  psychical  study 
from  physical  data,  namely,  that  those  unseen  agencies 
which  excite  the  emotional  phenomena  of  blushing,  palpi- 
tation of  the  heart,  pallor,  and  faintness,  act  in  the  same 
physical  manner;  that  these  emotional  phenomena  are 
the  results  of  physical  vibrations  or  shocks  conveyed 
from  the  outer  world  through  the  senses  to  the  organic 
nervous  centres ;  that  these  centres  lose,  under  the 
physical  impression,  their  controlling  power  over  the 
vessels  under  their  charge ;  and,  that  all  the  phases  of 
a,n  emotional  phenomenon,  from  flushing  to  paleness, 
from  paleness  to  pallor,  from  pallor  to  syncope,  and 
from  syncope  to  death,  are  but  grades  or  gradations 
from  one  physical  change  to  another,  the  whole  depending 
on  the  primary  shock  conveyed  to  the  organic  centre  or 
centres. 

And  yet  another  point  in  this  advance  deserves  notice. 
The  emotional  effects  produced  by  the  chemical  agents 
named,  when  they  are  not  overpoweringly  called  forth, 
€an  be  opposed,  to  a  certain  extent,  by  the  force  of  the 
will,  so  that  a  chemical  substance  might,  in  fact,  be 
employed  as  an  actual  physical  test  of  the  emotional 
susceptibilities  of  different  individuals. 

The  research  in  the  new  direction  now  described  once 
opened,  the  richness  of  the  prospect  is  wonderful.  From 
one  chemical  agent  we  pass  to  another,  asking  each 
as  we  come  to  it,  Do  you  exalt  or  depress  the  organic 
nervous  power  ?  The  flushing,  the  excitement,  the  over- 
action  of  the  heart  from  alcohol,  how  these  phenomena 
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are  unravelled  by  this  light !  The  reactionary  flush  and 
glow  after  exposure  of  the  body  to  the  paralysing 
influence  of  cold — how  simple  the  explanation  as  we  may 
read  it  now !  The  extension  of  the  paralysing  process 
from  the  organic  centres  to  the  centres  of  vohtion,  and 
the  lapse  from  excitement  of  emotion  into  insensibility, 
muscular  prostration,  and  death,  when  the  agency,  be 
it  psychical  or  physical,  is  intense;  how  simply  the 
phenomena  are  read  as  we  are  reading  them. 

In  this  fertile  field  of  labour  we  have  much  to  learn. 
There  springs,  for  example,  from  these  studies,  for  our 
immediate  future  study,  the  necessity  for  more  correct 
observation  on  the  directness  of  morbid  impressions 
through  the  expanses  of  the  nerves,  and  of  primary 
origin  of  disease  from  instant  change  of  nervous  physical 
condition. 


ON  THE  APPLICATION  OF  FLOUR  FOR  ERYSIPELAS 
AND  BURNS. 

iS  the  application  of  flour  to  an  inflamed  surface, 
as  in  erysipelas  or  a  burn,  based  on  a  reliable 
foundation  ?  The  practice  is  a  common 
one,  and  to  my  knowledge  has  been  in  use 
fifty  years,  but  who  introduced  it,  and  for  what  reasons 
it  was  first  introduced,  there  is  no  history.  We  go  to 
the  side  of  the  sick  person  and  find  an  inflamed  surface 
of  body,  large  or  small,  covered  with  flour  as  if  it  were 
a  piecrust.  In  nine  cases  out  of  ten  no  care  has  been 
taken  to  ensure  that  the  flour  was  of  best  quahty  or  free 
of  adulteration.  Every  conceivable  kind  of  flour  is  called 
into  requisition,  wheat  flour,  barley  flour,  oat  flour,  rice 
flour;    a  fact  which,  of  itself,  indicates  how  little  real 
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importance  is  attached  to  this  method.  But  why  is  it 
recommended?  Flour  cannot  be  accepted  as  a  styptic, 
it  is  not  a  cooling  substance,  it  is  not  antiseptic,  and 
it  becomes  on  an  inflamed  surface  one  of  the  dirtiest 
applications  that  can  be  conceived.  It  encrusts,  it 
decomposes,  it  goes  off  as  an  offensive  dust,  and  it  plays 
no  part  whatever  except  that  of  retaining  the  excreted 
fluid  from  the  surface  on  which  it  is  cast.  The  time  has 
come  when  a  measure  so  foolish,  and  worse  than  useless, 
should  be  consigned  to  antiquity. 


THE  FIRE  AND  THE   WINDOW. 

N  a  medical  debate  many  years  ago  I  ventured 
to  express  that  if,  in  the  treatment  of  a  case  of 
acute  disease,  I  might  have  the  management 
of  the  fire  and  the  window  of  the  sick-room, — 
a  management  which  is  so  often  left  to  the  sole  control  of 
the  nurse, — I  could  baffle  the  best  skill  of  my  most  learned 
colleagues.  The  longer  I  live  the  more  certain  I  become 
of  the  truth  of  this  statement,  and  the  young  practitioner 
of  medicine  cannot  commit  it  to  memory  too  early.  In 
most  acute  cases  of  disease  from  60°  to  64°  Fahr.  is 
practically  the  best  temperature,  and  this  ought  to  be 
maintained  with  as  little  fluctuation  as  possible.  In 
regard  to  the  window,  the  patient  should  be  protected 
from  draught  by  placing  the  bed  in  such  manner  that 
the  air  from  the  window  shall  not  cross  it  in  passing 
towards  the  fire.  The  air  then  may  be  let  in  by  the 
window,  if  there  be  no  better  method,  such  as  that  of 
the  calorigen  stove,  at  hand. 


SIB  FRANCIS  BACON  AS  A  MASTER  Ot 
PHYSIC. 


OEE    than    once,    in    the    Asclepiad,    I    have 

ventured    to    move    from   the    strict    line   of 

Masters  Medical,  in  order  to  present  a  picture 

of  a  Master  in  Science,  who  although  not,  in 

a  technical  point  of  view,  a  professor  of  medicine,  was 

yet  an  important  pioneer  in  medicine,  and  a  teacher  of  it 

in  some  particular  directions,  theoretical  and  practical. 

In  this  number  I  venture  to  follow  the  same  course 
once  again ;  and  inasmuch  as  the  current  number  deals 
with  many  matters  of  special  interest  to  students  of 
medicine,  the  pliilosopher  selected  for  portrayal  is  one 
who,  of  all  others,  should  be  precious  in  the  sight  of 
those  who  have  before  them  for  their  life's  work  a 
medical  career.  I  refer  to  Sir  Francis  Bacon,  Baron  of 
Verulam,  Viscount  St.  Albans,  and  for  a  short  time  Lord 
High  Chancellor  of  England. 

The  remains  of  this  illustrious  man  rest  in  the  chancel 
of  the  ancient  church  of  St,  Michael's,  within  the  precincts 
of  old  Verulam,  by  St,  Albans  ;  and  above  them  his 
*'  effigy  '*  still  sits  in  white  marble,  representing  him  as 
in  contemplation,  with  an  inscription  describing  his  name, 
honours,  and  virtues.  His  remains  were  laid  here,  and 
the   monument  was   erected   by  his   faithful  friend,   Sir 
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TKomas  Meautys,  but  the  inscription  was  written  by  Sir 
Henry  Wotton.  Standing,  recently,  before  this  monu- 
ment, and — not  to  use  the  term  profanely,  but  in  its 
historical  sense,  as  it  was  originally  used — looking  at 
"  the  effigy  "  in  its  contemplative  posture,  it  occurred  to 
me  to  ask  the  question,  what  service  did  this  Lord 
Chancellor  perform  for  our  profession  of  medicine?  I 
knew  of  him  as  a  politician,  as  a  lawyer,  as  a  philosopher, 
as,  in  some  sense,  a  poet ;  I  knew  of  him  as  the  cotem- 
porary  of  Shakspere,  of  Ben  Jonson,  of  our  Kepler,  of 
our  Harvey,  of  Galileo,  and  of  other  immortals  ;  I  had 
taken  some  small  part  in  defending  Shakspere  from  the 
charge  of  being  the  foil  and  fool  of  this  man  ;  but  I 
had  no  very  clear  conception  of  what  he  did  for  our 
craft ;  he  did  something,  no  doubt,  but  what  that  some- 
thing was  remained  obscure,  or  at  the  best  imperfect. 
The  desire  to  know  more  led  me,  during  vacation  time, 
to  look  up  the  work  of  Bacon  on  its  medical  side, 
and  thereupon  there  appeared  before  me  a  new  picture 
of  him ;  a  picture  I  had  never  suspected  to  be  deducible ; 
a  medical  student's  picture ;  a  picture  which,  for  the 
use  of  students,  I  will  endeavour  to  etch  in  miniature 
of  writing,  for  them  to  read,  study,  and  inwardly  digest 
at  their  leisure. 

One  word  more  in  this  short  prelude,  Francis  Bacon 
links  on  to  medicine  by  three  grips :  by  philosophy  of 
research ;  by  practical  teaching  of  medicine  in  some  of 
her  most  advanced  and  splendid  departments ;  and,  by 
wise  counsel,  applicable  to  scholars  of  all  classes,  and 
to  none  more  than  to  those  who  carry  out  our  divine 
ministrations  amongst  mankind. 

As  I  intend  in  this  essay  to  treat  freely  on  the  work 
of  Bacon  in  its  application  to  medical  science,  I  may  be 
permitted  to  be  as  brief  as  possible  on  the  subject  of  his 
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life,  offering  in  fact  no  more  than  is  sufficient  to  remind 
the  reader  what  manner  of  man  he  was,  and  what  position 
he  filled  in  the  age  in  which  it  was  his  destiny  to  play 
an  important  part. 

There  is  little  in  romance  that  is  more  entrancing  than 
the  life  of  this  great  Chancellor  and  man  of  science,  but 
how  the  details  of  it  have  been  bandied  about,  repre- 
sented and  misrepresented,  it  were  indeed  hard  to  tell. 
He  has  been  lifted  up  to  the  skies  ;  he  has  been  chased 
into  the  bottomless  pit.  His  works  have  been  produced 
and  reproduced  in  every  conceivable  form,  from  the  form 
of  mere  abstracts  in  cyclopaedias  and  school  books,  to 
a  library  in  the  volumes  of  Basil  Montagu,  Hepworth 
Dixon,  and  the  magnificent  series  of  Spedding,  who 
devoted  his  life  to  the  task  of  collecting  the  labours  of 
this  master.  Our  best  and  ablest  men  have  had  their 
say  in  condemnation  or  commendation.  Pope  in  distinct 
language  first  took  shot  at  Bacon,  delivering  "  fanged  and 
poisoned,"  as  Hepworth  Dixon  puts  it,  the  label  or  the 
libel  on  him  as  "  the  wisest,  brightest,  meanest  of 
mankind."  Numbers  have  followed  in  the  same  course, 
including,  to  some  extent,  Hallam,  Macaulay,  Church, 
and,  severest  cut  of  all,  another  occupant  of  the  wool- 
sack, the  late  John  Lord  Campbell.  On  the  other  side 
he  has  had  his  friends  and  supporters,  and  none  more 
sincere  or  earnest  than  they  whose  names  were  mentioned 
a  line  or  two  above,  Montagu,  Spedding,  and  the  warm- 
hearted Hepworth  Dixon. 

It  is  natural  that  in  controversy  raised  by  such  writers 
the  argument  should  grow  hot  and  fierce ;  and  that  it 
does :  yet  this  fact  also  must  be  taken  into  account,  that 
the  controversy  relates  to  the  moral  life  of  the  man 
exclusively,  never  to  his  wisdom.  To  his  wisdom,  to 
his  learning,  and  to   his    industry  all   bow;    even   Lord 
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Campbell   bends   his   stubborn  neck    to   these  attributes 
of  Lord  St.  Albans. 

The  life  of  Bacon  may  be  likened,  after  his  own  manner 
of  comparing  human  and  natural  events,  to  a  day  of  the 
early  spring  ;  a  day  following  the  barren  winter  :  a  day 
short,  fitful,  and  strange  ;  now  bright  and  warm  ;  then 
tempestuous  and  cold  ;  anon,  serene  and  brilliant ;  at 
last,  and  suddenly,  lowering,  dismal,  and  dark  as  an 
eternal  night.  We  may  follow  the  incidents  of  his  life 
on  such  a  likeness,  dividing  his  course  into  dawn  and 
morning,  midday  and  afternoon,  evening,  and  night. 

THE   DAWN  AND   THE   MORNING. 

The  dawn  of  the  life  day  of  Francis  Bacon,  on  the 
22nd  of  January,  Old  Style,  1561,  two  years  and  a  few 
months  previously  to  the  birth  of  his  cotemporary 
Shakspere,  and  seventeen  years  previously  to  that  of 
William  Harvey,  was  in  a  home  that  might  be  called  a 
palace,  on  the  banks  of  the  Thames,  at  the  foot  of 
Buckingham  Street  off  the  Strand,  London,  near  the  fine 
water-gate  afterwards  erected  in  evidence  of  the  artistic 
genius  of  Inigo  Jones.  The  house  was  called  "  York 
House,"  because  in  the  reign  of  Queen  Mary  it  had  been 
occupied  by  the  Archbishop  of  York.  The  student  of 
to-day  will  find  no  outline  of  this  famous  residence,  but 
he  will  not  fail  to  observe  that  it  stood  in  a  commanding- 
spot,  and  in  one  most  convenient  for  a  person  whoso, 
business  called  him  to  Westminster,  to  the  royal  palace, 
and  to  the  city,  to  all  of  which  places  its  occupant,  the 
illustrious  father  of  the  boy,  was  often  summoned. 

The  parentage  of  the  boy  was  splendid.  His  father, 
Sir  Nicholas  Bacon,  a  man  of  the  first  power  and 
weight,  was  Lord  Keeper  to  the  Queen,  Elizabeth ; 
while   his  mother.  Lady  Ann,  daughter  of  Sir  Anthony 
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Cook,  the  tutor  of  Edward  ^^[.,  was  a  woman  of  the  pious 
sort,  a  mother  of  mothers,  with  talents  which,  under  some 
circumstances,  might  have  made  her  a  great  character 
in  letters  and  learning,  and  with  family  connections  which 
gave  to  her  children  relationship  by  marriage  with  the 
renowned  Lord  Burghley,  Grand  Treasurer  to  the  Queen, 
and  with  many  more  of  the  distinguished  leaders  of 
the  time. 

By  universal  consent  it  is  admitted  that  this  child, 
with  a  birth  morning  so  bright,  as  he  grew  up  into  a  boy- 
hood marked  by  beauty  of  face,  clearness  of  intellect,  and 
generosity  of  nature,  became  the  special  favourite  of  all  his 
circle.  He  attracted  attention  also,  says  Benjamin  Martin, 
"by  proofs  of  his  surprising  strength  and  pregnancy, 
insomuch  that  we  may  justly  say  his  fame  commenced 
with  his  childhood,  and  accompanied  him  to  his  grave." 
For  this  reason  persons  of  worth  and  dignity  delighted 
to  converse  with  him,  and  the  story  is  current  that  the 
Queen  herself  "  was  so  charmed  with  the  solidity  of  his 
sense,  and  the  gravity  of  his  behaviour,  that  she  would 
often  call  him  her  'little  Lord  Keeper.'"  After  his 
preliminary  boyish  studies  he  was  transferred  to  Trinity 
College,  Cambridge,  where  he  was  entered  on  the  16th 
of  June,  1573,  being  then  twelve  years  of  age,  under 
Dr.  John  Whitgift,  afterwards  Archbishop  of  Canterbury. 
In  the  University  the  abiUties  of  the  youth  were  not 
signalised  by  any  special  attainments,  and  at  sixteen  he 
had  passed  through  what  was  then  considered  to  be  the 
complete  University  course.  From  Cambridge  he  was 
sent  in  1576  to  Paris,  under  the  care  of  the  Queen's 
Ambassador  there,  Sir  Amias  Paulet.  Li  this  position, 
young  as  he  was,  he  was  entrusted  as  the  bearer  of  a 
dispatch  or  commission  to  the  Queen,  which  duty  he 
accomplished  with  great  credit.     Returning  to  Paris,  he 
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set  forth  on  a  tour  through  the  Oontinent,  and,  settling 
at  Poictiers,  devoted  three  years  to  close  study,  but  was 
unfortunately  stopped  in  his  work  by  the  news  of  the 
death  of  his  father,  an  event  which  compelled  him  to 
come  back  to  England,  to  find  himself  thrown  on  his  own 
exertions  for  his  means  of  livelihood.  He  chose  the  law 
as  his  profession^  and  at  once  entered  as  a  student  of 
Gray's  Inn,  in  which  centre  of  legal  learning  he  won 
his  way  with  all  with  whom  he  was  connected,  in  his 
usual  successful  manner.  The  study  of  the  law  now, 
naturally,  held  the  first  place  in  his  thoughts,  but  he  was 
not  content  to  sacrifice  his  devotion  to  natural  science, 
to  which,  during  his  University  career,  and,  indeed, 
through  the  whole  of  his  career,  he  had  felt  a  strong- 
predilection.  At  this  time,  in  fact,  he  framed  out  much 
of  the  grand  work  in  philosophy  with  which  his  name 
and  fame  is  indissolubly  bound. 

Called  to  the  bar,  Bacon  became,  in  a  short  time,  a 
powerful  advocate ;  but,  not  quickly  becoming  popular, 
he  entered  the  arena  of  political  life  by  election  into  the 
lower  House  of  Parliament  for  Melcombe.  In  the  House 
he  was  soon  so  distinguished  as  a  speaker  that  it  was 
said  when  he  commenced  to  speak  the  listeners  sat  in 
fear  of  his  speech  coming  to  a  close,  so  entrancing  was 
his  oratory.  Still  his  promotion  in  his  own  profession 
continued  to  be  singularly  slow,  a  fact  the  more  to  be 
wondered  at  because  both  the  Queen  and  her  great 
minister,  Burghley,  were  wont  to  consult  him  on  the 
most  important  subjects,  and  on  matters  purely  personal 
showed  him  the  most  splendid  favours,  making  him  at 
the  age  of  twenty-eight  a  member  of  Her  Majesty's 
Council,  and  deferring  to  him  as  one  on  whose  judgment 
they  placed  the  firmest  reliance.  In  his  professional 
sphere   he   was   elected,  also.   Lent  Reader   in  his   Inn. 
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Now,  too,  as  the  letters  of  his  mother.  Lady  Ann,  too 
truly  show,  he  and  his  brother  Anthony  lived  what 
is  vulgarly  called  "  a  free  life,"  entertaining  largely, 
lending  to  and  assisting  persons  who  were  in  a  better 
position  than  themselves,  and  keeping  up  their  state, 
notwithstanding  the  dear  mother's  remonstrances,  by 
frequent  application  to  the  money-lender.  In  brief,  this 
part  of  the  morning  of  the  life  of  Bacon  was  a  continuous 
struggle,  reheved,  in  part,  by  one  or  two  grants  from  the 
Queen,  and  tempered  by  the  study  of  natural  science 
and  the  magnificent  schemes  of  reform  which  he  con- 
templated and  shadowed  forth  in  his  first  essay,  a 
lost  treatise,  Temporis  Partus  Maximtis,  "The  Greatest 
Birth  of  Time,"  but  rendered  unusually  arduous  by  the 
neglect  to  which  he  was  subjected,  the  charge  of  being 
a  dreamer,  and  his  own  imprudence. 

In  this  troublous  period  he  experienced  a  special 
anxiety  from  his  companionship  and  friendship  with  the 
unfortunate  Earl  of  Essex,  for  long  the  beloved,  in  all 
innocence,  of  the  Queen,  but  the  rebel  against  her 
authority,  and,  at  last,  a  traitor  to  her  personal  safety. 
Essex,  while  in  power,  did  on  his  side  all  that  he  could, 
and  far  more  than  was  wise  of  him  to  do,  in  order  to 
advance  the  interests  of  Bacon,  by  which  he  raised 
against  him  objections  on  the  part  of  Sir  Eobert  Cecil, 
which  put  a  stop  to  his  promotion,  and  gave  promotion 
to  persons  of  inferior  talents.  The  keen  sense  of 
disappointment  brought  him  into  indifierent  health,  and 
to  serious  bodily  and  mental  suffering.  To  such  despair 
did  he  at  this  time  sink  that  he  was  led  to  contemplate 
retirement  from  this  country  altogether,  and  was  only 
saved  from  that  step  by  the  consideration  that  it  was 
his  duty  to  foUow  up  and  complete  the  chief  studies  of 
his  life.      To  some  extent,  therefore,  he  withdrew  from 
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active  public  service,  and  followed  the  leading  bent  of 
his  inclination,  for  which  step  we  of  the  brotherhood  of 
science  can  never  be  too  thankful. 

The  interval  of  partial  retirement  from  public  affairs,  if 
it  can  be  called  such,  was  not  long.  Many  circumstances 
called  the  philosopher  back  to  his  active  career.  The 
Queen  made  him  one  of  her  counsel  learned  in  law, 
and  endless  subjects  which  he  could  best  discuss  and 
advise  upon  were  placed  in  his  hands.  Amongst  these 
none  was  more  painful  than  the  trial  of  the  unfortunate, 
the  misguided,  the  affectionate,  and  yet  guilty  Essex.  He 
had  gauged  the  qualities  of  Essex  with  the  finest  sub- 
tlety ;  he  had  foreseen  his  danger  long  before  it  occurred  ; 
he  had  given  him  the  kindest,  the  wisest,  the  most 
brotherly  advice.  It  was  of  no  avail.  A  great  plot 
called  the  Irish  plot  -had  been  entered  into  by  Essex,  in 
which  he  proved  false  of  false,  and  for  which  he  was 
spurned  by  many  who  once  craved  his  notice.  But,  not 
by  all ;  for,  ignorant  as  the  Queen  herself  of  the  lowest 
depth  of  political  crime  to  which  the  Earl  had  fallen. 
Bacon  still  pleaded  for  him,  with  rebuffs  for  his  pains, 
whenever  the  ear  of  the  Queen  was  open  to  hear. 
Once  the  favoured  advocate  asks  or  suggests  that  the 
Earl  shall  go  back  to  Ireland.  "  When  I  send  Essex 
back  to  Ireland  I  will  marry  you,  Mr.  Bacoif.  Claim  it 
of  me,"  was  the  answer  of  Her  Majesty,* 

In  these  varieties  of  labour,  political,  professional,  philo- 
sophical, and  social.  Bacon  passed  through  the  morning 

*  See  Personal  History  of  Lord  Bacon,  from  unpublished  papers, 
by  William  Hepworth  Dixon,  p.  112;  a  work  which  every  one  should 
study  who  wishes  to  see  the  immortal  Chancellor  in  the  most  friendly 
biographical  light,  and  who  would  read  as  a  literary  pleasure  one  of  the 
most  charming  biographical  works  in  the  English  tongue.  See  also  a 
*'  Vindication  "  of  Bacon,  and  most  able  analysis  of  his  character,  by 
A.  Elley  Finch. 
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of  his  life.  He  had  been  accounted  handsome,  and  the 
portrait  of  him  in  the  frontispiece  shows  better  than  any 
mere  verbal  description  that  this  estimate  of  him  was 
true.  Moreover,  he  was  most  particular  about  his  attire, 
dressing  with  exquisite  taste,  and  unwilling  that  any  one 
should  see  him  shorn  of  his  feathers.  But  bad  health, 
the  effects  of  luxury  perchance,  marred  the  healthy  beauty 
of  his  youth  before  mid-age,  while  the  pangs  of  gout, 
anxiety,  and  worry  made  premature  age  a  certain  fate. 

THE  MIDDAY  AND  THE  AFTERNOON. 

As  the  sixteenth  century  approached  its  close  Bacon 
entered  the  meridian  of  his  career.  He  was  still  out  of 
remunerative  service,  and  was  still  in  debt.  At  this 
period  he  either  fell  in  love  with  a  beautiful  widow.  Lady 
Hatton,  a  granddaughter  of  Lord  Burghley  and  niece  of 
his  cousin  Cecil,  or  with  the  fine  fortune  of  that  captivating 
lady.  Some  say  one  thing,  some  say  the  other.  The 
suit  did  not  succeed ;  the  lady  had  read  in  one  of  the 
Baconian  essays  that  love  ranks  as  an  ignoble  passion, 
and  instead  of  marrying  the  author  of  such  a  philosophy 
she  married  the  Attorney-General,  Sir  Edward  Coke,  a 
creature  who  might  be  fitly  compared  as  the  Satyr  to  the 
Hyperion  who  had  previously  claimed  her  hand. 

Li  this  midday  of  life  two  other  calamities  befell  Francis 
Bacon ;  one,  the  trial  and  execution  of  his  old  friend  the 
Earl  of  Essex,  in  whose  trial  he  was  obliged  to  take  a 
professional  part;  and  the  other  the  loss  of  his  beloved 
Anthony,  brother  in  kinship,  in  sympathy,  and  in 
adversity,  equally  and  strongly. 

The  death  of  the  Queen  and  the  ascent  of  James  L 
to  the  throne,  the  next  events  influencing  Bacon  in  his 
career,  turned  out  favourably  for  him.  He  was  elected 
member   for  Ipswich   in    the    first  Parliament  called   by 
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the  King,  and  although  bitterly  opposed  in  his  profession 
by  Coke,  began,  at  last,  to  shine  in  the  highest  legal 
spheres.  The  King  received  him  kindly,  conferred  on  him 
knighthood,  and  was  glad  to  avail  himself  of  his  services. 
He  now  once  more  sought  marriage,  and  this  time  was 
successful  in  winning  as  his  bride  Alice  Barnham,  the 
daughter  of  a  rich  Alderman,  Benedict  llarnham.  Alice, 
a  handsome  girl,  had  lost  her  father,  and  had  become 
the  stepdaughter  of  Sir  John  Pakington,  one  of  the 
strangest  of  knights  in  all  the  history  of  knightdom. 
The  marriage,  celebrated  in  St.  Marylebone  Chapel,  was 
followed  by  a  grand  dinner  in  York  House,  to  which 
dinner  his  cousin  Robert  Cecil  would  not  come, 
although,  deformed  as  he  was,  he  might,  in  proper 
ceremony,  have  kissed  the  beautiful  bride. 

From  this  time  all  went  on  famously,  for  a  season, 
with  our  philosopher,  who,  in  the  midst  of  his  glory, 
had  devoted  sufficient  time  for  his  work  on  the  Advance- 
ment of  Learning,  and  had  made  science  the  leisure  of  his 
days.  The  work  had  come  out  in  two  parts  in  the  year 
1605,  with  a  dedication  to  the  King.  That  the  King  did 
not  fully  understand  it  was  admitted  by  himself;  but  as 
the  wisest  men  in  the  world  began  to  extol  it,  it  won  its 
way,  and  indirectly  did  its  author  so  much  service  in  his 
worldly  affairs  that  some  cotemporary  wit  spoke  of  the 
Advancement  of  Learning  as  the  advancement  of  Bacon. 
The  Queen,  his  "good  old  mistress,"  as  he  was  accus- 
tomed to  call  her,  had  recognised  in  him  "  great  wit  and 
an  excellent  gift  of  speech,"  but  in  law  she  rather  thought 
*'  he  would  make  show  to  the  uttermost  of  his  knowledge 
than  that  he  would  be  deep,"  an  opinion  it  would  seem 
that  was  largely  shared  by  all  who  knew  him. 

But  now  the  tide  turned.  Two  years  after  the  appear- 
ance of  his  great  book   he  was  made   Sohcitor-General 
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on  the  elevation  of  his  rival  Coke  to  the  Justiceship  of 
Common  Pleas;  and  in  1613  he  had  sufficient  influence 
with  the  King  to  get  Coke  transferred  to  the  Chief  Justice- 
ship of  the  King's  Bench,  Herbert  raised  from  the  position 
of  Attorney-General  to  the  Common  Pleas,  and  himself,  in 
1616,  to  the  Attorney-Generalship,  This  was  followed  by 
his  election  to  the  office  of  Pri\y  Councillor  in  the  same 
year,  and  to  that  of  Lord  Keeper,  his  father's  former 
office,  in  1617.  Lastly,  in  1619  he  was  promoted  to  be 
Lord  High  Chancellor,  and  received  the  title  of  Baron  of 
Yerulam,  which,  on  the  22nd  of  January,  1621,  his  sixtieth 
birthday,  was  raised  to  that  of  Viscount  St.  Albans. 

The  elevation  to  the  great  social  position  which  Bacon 
had  now  obtained  was  preceded  by  the  publication  of  the 
immortal  work,  the  Novum  Org  aim  m,  in  the  composition 
of  which  he  had  "  taken  all  knowledge  to  be  his 
province,"  and  by  which  he  was  elevated  in  the  immortal 
world  of  science  to  a  position  quite  as  exalted  as  that  he 
had  been  raised  to  in  the  little  world  of  rank  and  fashion. 
He  seemed,  indeed,  now  to  be  the  most  envied  of  mankind. 

"  Let  him  that  thinketh  that  he  standeth  take  heed  lest 
he  fall,"  is  a  proverb  never  better  exemplified,  as  to  its 
wisdom,  than  in  the  case  of  this  brilliant  Lord  Chancellor, 
wise  philosopher,  and  companion  of  a  king.  He  had  fitted 
up  York  House  resplendently.  He  had  a  villa  at  Kew.  He 
had  expended  J6 10,000  on  Gorhambury.  At  the  court  at 
Theobalds,  by  Cheshunt,  the  favourite  residence  of  James, 
he  was  triumphantly  invested  as  Viscount,  the  Lords 
Buckingham  and  Carew  supporting  his  robe  of  state, 
and  Wentworth  bearing  his  coronet.  Three  months  later 
he  was  ignominiously  divested  of  his  pomp  and  place, 
and  by  a  decree  of  his  peers  was  adjudged  to  pay  a 
ransom  of  forty  thousand  pounds,  to  be  imprisoned  in  the 
Tower   during   His   Majesty's   pleasure,    to   be   for   ever 
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incapable  of  any  office,  and  never  to  sit  in  Parliament  nor 
come  within  the  verge  of  the  Court. 

Why  such  a  sentence  should  have  been  passed  on  this 
man  baffles  the  enquiries  of  those  who,  like  myself,  try 
most  sincerely  to  arrive  at  the  whole  truth.  It  is  not  to 
be  ignored  that  he  had  lived  extravagantly,  and  had  for 
years  been  keeping  up  the  shimmer  of  false  glory,  a  glory 
sumptuously  sustained  on  debt.  He  had  made  enemies 
of  potent  powers,  including  the  favourite,  Buckingham, 
and  his  most  envious  rival  Lord  Justice  Coke.  He  had, 
by  his  own  confession,  laid  himself  open  to  his  enemies  in 
having  accepted  fees,  gifts,  fines,  and  presents,  some  by 
his  officers,  some  by  himself;  but  never,  he  declared,  as 
a  reward  to  pervert  justice.  He  had  been  "  careless,  not 
criminal ;  "  and  really,  when  the  worst  is  said  against  him 
and  the  best  for  him,  this  is  what  it  all  amounts  to  from 
the  evidence  obtainable.  To  his  judges  it  seemed  sufficient 
to  warrant  their  sentence,  but  that  the  sentence  itself  was 
of  little  real  worth  is  shown  by  the  facts  that  his  confine- 
ment in  the  Tower  lasted  but  two  days ;  that  he  was  soon 
permitted  to  reside  in  his  own  house  at  Gorhambury ; 
that  he  was  directed  by  the  King  to  write  a  history 
of  King  Henry  YII. ;  that,  in  1625,  he  received  a  full 
pardon  from  the  King ;  and  that  had  his  health  and 
strength  remained  he  would,  according  to  common  con- 
sent, have  been  restored  both  to  public  and  royal  favour. 

THE    EVENING. 

We  have  seen  Francis  Bacon  in  various  shades  and 
fortunes.  He  has  been  before  us  as  a  child  of  fortunate 
birth;  as  the  admired  of  the  court;  as  a  youth  full  of  hope; 
as  a  lawyer  without  money  ;  as  a  parliamentarian  without 
office ;  as  a  spendthrift  in  deep  debt ;  as  rising,  at  last, 
from   one   legal  office  to   another  until   he   reaches   the 
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highest  position  in  his  profession;  as  falling  suddenly 
from  that  high  estate  into  the  lowest  ignominy ;  and 
finally,  by  the  grace  of  the  King,  retiring  to  his  quiet 
home  at  Gorhambury  to  reflect  there  on  all  his  strange 
vicissitudes  and,  as  it  turned  out,  to  prepare  to  die. 

In  and  through  each  of  these  strange  vicissitudes  he 
never  loses  one  distinctive  character.  He  is  all  through 
a  philosopher  of  the  deepest,  keenest  type.  In  his  final 
solitude  he  regrets  most  that  he  has  "  misspent  his  talents 
in  things  for  which  he  was  not  fit."  By  this  he  meant 
that  philosophy,  purely,  was  the  only  work  he  ought 
to  have  been  engaged  in ;  on  which  thought  Spedding 
asks :  If  he  had  retired  from  public  life  and  lived  for 
private  pursuits,  would  he  not  if  political  afiairs  had  gone 
wrong,  according  to  his  mind,  have  again  considei^d  his 
time  misspent?  No  doubt  of  it.  And  more.  Had  he 
retired  on  philosophy  he  might  never  have  been  a  great 
philosopher,  for  life  is  a  forced  state,  and  philosophy 
is  forced  out  of  hfe.  In  short,  as  all  students  of  life 
too  soon  discover,  while  every  active-minded  man  feels 
if  he  could  only  find  time  for  retirement  he  would  do 
some  great  thing,  he  learns  practically  that  when  he  does 
find  time  he  does  nothing  as  he  hoped  to  do.  It  is  a 
lesson  which  is  well  worthy  of  being  learned  from  the 
life  of  Sir  Francis  Bacon,  that  his  philosophy  was 
nourished  and  sustained  by  his  dealings  with  and  know- 
ledge of  the  livincr  world  around  him. 

In  his  retirement,  when  it  came,  he  lived  on  his  past. 
Allowed  to  retire  to  Gorhambury  in  the  month  of  June 
1621,  he  wrote  there  the  history  of  The  Reign  of  King 
Henry  VII. ;  The  Histm^y  of  the  Winds ;  a  new  edition  of  the 
Advancement  of  Learning ;  A  History  of  Life  and  Death ; 
A  History  of  the  Density  and  of  the  Rarities  of  Bodies; 
and  the  Sylva  Sylvarum ;  to  which  was  added  his  famous 
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fable  The  New  Atlantis,  published  afterwards  by  his  chap- 
lain, friend,  and  secretary,  Dr.  Eawley,  as  "  unfinished." 

"  FRANCIS    BACON    ON   PHYSIC." 

From  this  perusal  of  the  career  so  far  of  Sir  Francis 
Bacon,  Lord  of  Verulam  and  Viscount  St.  Albans,  let  us 
turn  to  those  of  his  philosophic  labours  which  relate  to 
the  science  and  art  of  physic. 

In  all  the  studies  of  Francis  Bacon  physic  plays  a  part, 
for  Bacon  was  by  nature  a  physician.  He  knew  that 
himself.  To  Sir  Humphrey  May  he  expresses,  "I  have 
been  ever  puddering  in  physic  all  my  life."  What  his 
views  were  as  to  the  future  of  physic  are  summed  up 
beautifully  in  the  New  Atlantis,  where  too  will  be  found 
anticipations  of  the  Eiffel  Tower,  of  flying-machines,  of 
locomotive  engines,  of  Darwinian  evolutions,  and  of 
endless  accomplished  and  as  yet  unaccomplished  dis- 
coveries and  inventions.  That  the  Neiv  Atlantis  was  left 
unfinished  by  its  author  is  no  wonder.  It  could  never 
be  finished,  because,  like  time,  it  is  a  story  that  could 
never  end,  so  long  as  man  lives  to  fill  time  with  invention 
and  history. 

His  labours  in  medical  science  and  art,  preventive  and 
curative,  deserve  our  consideration  in  relation  to  three 
points  on  which  he  gave  advice. 

(1)  In  respect  to  method  of  scientific  research  in 
medicine. 

(2)  In  respect  to  some  details  of  medicine  proper, 
but  with  special  reference  to  that  part  of  it  called  the 
preventive  part. 

(3)  In  respect  to  words  of  counsel  to  scholars, 
particularly  to  those  who  are  entering  into  professional 
labours. 
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ADVICE   IN   RELATION  TO   MEtHOD    OF   SCIENTIFIC   RESEARCH. 

The  Baconian  method  of  research  is  explained  in  the 
fifth  article  of  the  present  number ;  but  it  will  be  useful  . 
here  to  give  the  essence  of  the  method  in  the  author's 
own  words.  "  In  science  the  induction  which  proceeds 
from  simple  enumeration  is  puerile  ;  it  leads  to  uncertain 
conclusions,  and  is  exposed  to  danger  from  one  con- 
tradictory instance,  deciding  generally  from  too  small  a 
number  of  facts,  and  those  only  the  most  obvious.  But 
a  really  useful  induction,  for  the  discovery  and  demon- 
stration of  the  sciences,  should  separate  nature  by  proper 
rejections  and  exclusions,  and  then  conclude  for  the 
affirmative  after  collecting  a  sufficient  number  of  nega- 
tives." This  is  the  best  exposition  of  the  Baconian  method. 
In  another  the  method  is  elucidated.  "There  are  and 
can  exist  but  two  modes  of  discovering  truth.  The  one 
hurries  on  rapidly  from  the  senses  and  particulars  to 
the  most  general  axioms,  and  from  them  as  principles, 
and  their  supposed  indisputable  truth,  derives  and 
discovers  the  intermediate  axioms.  This  is  the  way  now 
in  use.  The  other  constructs  its  axioms  from  the  senses 
and  particulars,  by  ascending  continually  and  gradually, 
till  it  finally  arrives  at  the  most  general  axioms,  which  is 
the  true  but  unattempted  way." 

In  another  place  he  decries  the  foUy  of  axioms  deter- 
mined on  purely  by  argument,  "  since  these  can  never 
assist  in  the  discovery  of  new  efiects ;  for  the  subtlety  of 
nature  is  vastly  superior  to  that  of  argument.  But  axioms 
properly  and  regularly  abstracted  from  particulars  easily 
point  out  and  define  new  particulars,  and  therefore 
impart  activity  to  the  sciences." 

To  state  that  this  method  which  Bacon  advocated  and 
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insisted  on  was  an  original  method,  absolutely  peculiar  to 
and  originating  with  him,  would  be  to  say  that  no  grand 
scientific  fact  had  ever  been  worked  out,  by  that  method, 
before  he  defined  it.  This  would  be  untrue,  for  at  the 
time  when  he  lived,  a  predecessor  in  practical  science,  one 
of  our  own  craft,  Dr.  William  Gilbert,  whose  researches 
were  known  and  criticised  by  him,  had  discovered  a  world 
of  new  truth  in  relation  to  magnetism  and  electricity, 
and  had  invented  the  term  electricity,  following  in  all 
his  work  the  precise  mode  of  enquiry  as  that  which  has 
obtained  the  title  of  Baconian.  In  the  same  period 
another  of  our  fraternity,  Kepler,  wrought  out  the  ellipse 
of  the  planetary  bodies  by  a  grand  application  of  the 
exclusion  process ;  while  Galileo,  observing  the  planet 
Jupiter,  about  the  year  1609,  discovered,  by  the  same 
process  of  induction,  that  the  bodies  near  to  Jupiter  are 
moons  of  the  planet  and  not  fixed  stars  of  small 
magnitude.  Again,  our  Harvey,  who  knew  of  Bacon's 
works,  who  was  physician  to  Bacon,  and  who  said  of 
him,  critically,  that  "  he  wrote  philosophy  like  a  Lord 
Chancellor,"  pursued  the  selfsame  line  of  investigation. 

These  facts,  however,  in  no  way  detract  from  the  honour 
that  is  due  to  the  author  of  the  Advancement  of  Learning 
and  of  the  Novum  Organum.  Those  who  preceded  him 
had  been  working  on  the  lines  he  laid  down,  not  because 
of  the  existence  of  any  distinct  and  recognized  method, 
but  by  the  leading  of  their  own  individual  talent  and 
insight.  What  they  did  for  their  own  research  Bacon 
compounded  into  a  system  applicable  for  all  investigators 
and  for  all  time.  As  a  system  of  research  it  is  perfect, 
and  in  medicine  is  more  important  than  any  other  means 
towards  discovery  that  has  ever  been  attempted.  The 
student  of  medicine  can  and  ought  to  apply  it  in  every 
part  of  his  career. 
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ADVICE   IN    RELATION    TO    PRACTICE   AND    SANITATION. 

It  is  not  remarkable  that  Bacon  should  have  known  so 
much  about  medicine.  He  had  read  Celsus,  whom  he 
holds  to  have  been  a  practitioner,  carefully,  and  he  was 
equally  well  read  in  all  other  classical  authors  of  physic 
best  known  in  his  day.  He  was  given  to  experiment, 
and,  as  he  shows  us  in  his  intentionally  incompleted 
Atlantis,  he  was  wont  to  anticipate  many  of  the  great 
advances  which  have  since  been  made.  But  he  is  most 
impressive  on  the  means  of  preserving  health,  and  with 
him  on  this  point  we  may  well  be  satisfied.  Take  as  a 
hrst  example  his  views  on: — 

The  Regimen  of  Health. 

"  There  is  a  wisdom  beyond  the  rule  of  physic — a  man's 
own  observation ;  what  he  finds  good  and  what  he  finds 
hurtful  is  the  best  physic  to  preserve  health. 

"In  sickness  respect  health  principally,  and  in  health 
action.  For  those  that  put  their  bodies  to  endure  in 
health  may,  in  most  sicknesses  which  are  not  acute,  be 
■cured  only  with  diet  and  tendering. 

"  Beware  of  sudden  change  in  any  great  point  of  diet, 
and,  if  necessity  enforce  it,  fit  the  rest  to  it ;  for  it  is  a 
secret  both  in  nature  and  the  state,  that  it  is  safer  to 
change  many  things  than  one." 

"  Physicians  are  some  of  them  so  pleasing  and  conform- 
able to  the  humour  of  the  patient  that  they  press  not  the 
true  cure  of  the  disease  ;  and  some  others  are  so  regular 
in  proceeding  according  to  art  for  the  disease,  that  they 
respect  not  sufficiently  the  condition  of  the  patient.  Take 
one  of  a  middle  temper.'' 

This   rule  was  never  more  necessary  for  a  student  of 
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medicine  to  learn  than  in  the  present  day.  The  danger, 
however,  is  much  greater  of  falling  into  the  error  of  the 
first  than  of  the  second  group.  The  knowledge  which 
pleases  the  humour  of  the  patient  is  by  far  the  most  pro- 
fitable knowledge  in  a  worldly  point  of  view.  In  these 
days  of  desperate  free  will  you  must  not,  my  student, 
force  life  itself  upon  a  patient,  in  opposition  to  the 
patient's  wishes.  If  you  do  you  may  lose  your  patient 
whatever  may  happen. 

Medicine,  Curative  and  Preventive. 

"  Medicine  is  a  science  which  has  been  hitherto  more 
professed  than  laboured,  and  yet  more  laboured  than 
advanced.  We  divide  it  into  three  parts  or  offices,  viz., 
first,  the  preservation  of  health;  second,  the  cure  of 
diseases  ;  and  third,  the  prolongation  of  life.  For  this  last 
part  physicians  seem  to  think  no  capital  part  of  medicine, 
but  confound  it  with  the  other  two ;  as  supposing  that  if 
diseases  be  prevented,  or  cured  after  invasion,  long  life 
must  follow  of  course.  But  then  they  do  not  consider 
that  both  preservation  and  cure  regard  only  diseases, 
and  such  prolongation  of  life  as  is  intercepted  by  them. 
Whence  the  means  of  spinning  out  the  fuU  thread  of  life, 
or  preventing,  for  a  season,  that  kind  of  death  which 
gradually  steals  upon  the  body  by  simple  resolution  and 
the  wasting  of  age,  is  a  subject  that  no  physician  has 
treated  suitably  to  its  merit." 

"  A  work  is  wanting  upon  the  cures  of  reputed  incur- 
able diseases,  that  physicians  of  eminence  and  resolution 
may  be  encouraged  and  excited  to  pursue  this  matter  as 
far  as  the  nature  of  things  will  permit  ;  since  to  pro- 
nounce diseases  incurable  is  to  establish  negligence  and 
carelessness,  as  it  were,  by  a  law,  and  screen  ignorance 
from  reproach." 
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"  And  these  are  the  things  wanting  in  the  doctrine 
of  medi'cine  for  the  cure  of  diseases ;  but  there  still  re- 
mains one  thing  more,  and  of  greater  use  than  all  the 
rest :  viz.,  a  genuine  and  active  natural  philosophy, 
whereon  to  build  the  science  of  physic." 

"  Things  seem  to  us  preservable  either  in  their  own 
substance  or  by  repair ;  in  their  own  substance,  as  a  fly, 
or  an  ant,  in  amber ;  a  flower,  an  apple,  etc.,  in  conserva- 
tories of  snow ;  or  a  corps  of  balsam  ;  by  repair,  as  in 
flame,  and  in  mechanic  engines.  He  who  attempts  to 
prolong  life  must  practise  both  these  methods  together ; 
for  separate,  their  force  is  less.  The  human  body  must 
be  preserved  as  bodies  inanimate  are ;  again,  as  flame ; 
and  lastly,  in  some  measure  as  machines  are  preserved. 
There  are,  therefore,  three  intentions  for  the  prolongation 
of  life:  viz.  (1)  to  hinder  waste;  (2)  to  secure  a  good 
repair ;  and  (3)  to  renew  what  begins  to  decay." 

Here  again  are  a  series  of  rules  which  no  modern 
physiologist  could  render  in  clearer  or  truer  language. 
The  science  which  should  teach  how  to  prevent  waste,  to 
secure  repair,  and  to  renew  what  begins  to  decay,  would 
make  the  art,  or  in  other  words  the  practice  of  medicine, 
perfect ;  and  he  who  as  a  practitioner  is  nearest  to  this 
skill,  though  he  may  be  far  off"  it,  is  nearest  to  perfection. 
Every  student  should  enter  these  directions  and  aspira- 
tions of  our  present  master  of  physic  on  his  mental 
tablet  in  a  first  and  prominent  place. 

Long  ami  Short  Life. 

"Inquire  dihgently  of  desiccation,  eerification,  and 
consumption  of  bodies  inanimate,  and  of  vegetables,  and 
the  ways  and  processes  by  which  they  are  done ;  also  of 
the  recovery  of  bodies  to  their  former  freshness  after 
they  be  once  dried  and  withered.     From  the  inquisition 
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touching  bodies  inanimate  and  vegetables,  let  it  pass  on 
to  other  living  creatures  beside  man. 

"  Inquire  touching  the  length  and  shortness  of  life, 
with  the  due  Circumstances  which  make  most  for  long 
or  short  lives. 

"  Inquire  touching  the  length  and  shortness  of  life  in 
men,  according  to  the  ages  of  the  world,  the  several 
regions,  climates,  and  places  of  their  nativity  and 
habitation. 

"  Inquire  touching  the  length  and  shortness  of  life  in 
men,  according  to  their  races  or  famihes,  as  if  it  were 
a  thing  hereditary ;  also  according  to  their  complexions, 
constitutions,  and  habits,  their  statures,  the  manner  and 
time  of  their  growth,  and  the  making  and  composition  of 
their  members. 

"  Inquire  touching  the  length  and  shortness  of  life  in 
men,  according  to  the  times  of  their  nativity,  not  astro- 
logically,  but  as  whether  they  were  born  in  the  seventh, 
eighth,  ninth,  or  tenth  months ;  also  whether  by  night  or 
by  day,  and  in  what  month  of  the  year. 

"  Inquire  touching  the  length  and  shortness  of  life  in 
men,  according  to  their  face,  diet,  government  of  their 
life,  exercises,  and  the  like. 

"  Inquire  touching  the  length  and  shortness  of  life  in 
men,  according  to  their  studies,  their  several  courses  of 
life,  the  affections  of  the  mind,  and  divers  accidents, 
befalling  them, 

"Inquire,  apart,  touching  those  medicines  which  are 
thought  to  prolong  life. 

"  Inquire  touching  the  signs  and  prognostics  of  long 
and  short  life,  those  which  may  be  seen  and  observed  even; 
in  health,  whether  they  be  physiognomical  signs  or  any 
other. 

"  Inquire  touching   those   things  which   conserve   the 
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body  of  man  from  aerefaction  and  consumption,  at  least 
which  put  off  and  protract  the  inclination  thereto. 

"Inquire  touching  those  things  which  pertain  to  the 
process  of  alimentation  (by  which  the  body  of  man  is 
repaired),  that  it  may  be  good  with  best  improvement. 

"  Inquire  touching  those  things  which  purge  out  old 
matter  and  supply  with  new. 

"  Inquire  touching  the  point  of  death,  and  the  porches 
of  death  leading  thereunto  from  all  parts,  so  that  death 
be  caused  by  a  decay  of  nature  and  not  by  violence. 

"  To  know  the  character  and  form  of  old  age,  make  a 
collection  of  all  the  differences  both  in  the  state  and 
functions  of  the  body,  betwixt  youth  and  old  age,  that 
by  them  you  may  observe  what  it  is  that  produceth  such 
manifold  effects ;  let  not  this  inquisition  be  omitted. 

"  Inquire  diligently  touching  the  differences  in  the  state 
of  the  body  and  faculties  of  the  mind  in  youth  and  old 
age  ;  and  whether  there  be  any  that  remain  the  same 
without  alteration  or  abatement  in  old  age." 

On  Death. 

"I  have  often  thought  upon  death,  and  I  find  it  the 
least  of  all  evils.  All  that  which  is  past  is  as  a  dream  ; 
and  he  that  hopes  or  depends  upon  time  coming,  dreams 
waking.     So  much  of  our  life  as  we  have  discovered  is  j 

already  dead ;  and  all  those  hours  which  we  share,  even  % 

from  the  breasts  of  our  mothers,  until  we  return  to  our  \ 

grandmother  the  earth,  are  part  of  our  dying  days, 
whereof  even  this  is  one,  and  those  that  succeed  are  of 
the  same  nature,  for  we  die  daily ;  and  as  others  have 
given  place  to  us,  so  we  must  give  way  to  others. 

"  I  know  many  wise  men  that  fear  to  die ;  for  the 
change  is  bitter,  and  flesh  would  refuse  to  prove  it; 
besides,  the  expectation  brings  terror,  and  that  exceeds 
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the  evil.  But  I  do  not  believe  that  any  man  fears  to  be 
dead,  but  only  the  stroke  of  death ;  and  such  are  my 
hopes,  that  if  Heaven  be  pleased,  and  nature  renew  but 
my  lease  for  twenty-one  years  more,  without  asking 
longer  days,  I  shall  be  strong  enough  to  acknowledge 
without  mourning  that  I  was  begotten  mortal.  Virtue 
walks  not  in  the  highway  though  she  go  per  alta ;  this  is 
strength  and  the  blood  to  virtue,  to  contemn  things  that 
be  desired,  and  to  neglect  that  which  is  feared. 

"  In  my  own  thoughts,  I  cannot  compare  men  more 
fitly  to  anything  than  to  the  Indian  fig  tree,  which,  being 
ripened  to  his  full  height,  is  said  to  decline  his  branches 
down  to  the  earth,  whereof  she  conceives  again,  and  they 
become  roots  to  their  own  stock.  So  man,  having  derived 
his  being  from  the  earth,  first  lives  the  life  of  a  tree, 
drawing  his  nourishment  as  a  plant ;  and,  made  ripe  for 
death,  he  tends  downwards,  and  is  sowed  again  in  his 
mother  the  earth,  where  he  perisheth  not,  but  expects  a 
quickening. 

"  So  we  see  death  exempts  not  a  man  from  being,  but 
only  presents  an  alteration :  yet  there  are  some  men  (I 
think)  that  stand  otherwise  persuaded.  Death  finds  not 
a  worse  friend  than  an  alderman,  to  whose  door  I  never 
knew  him  welcome  ;  but  he  is  an  importunate  guest,  and 
will  not  be  said  nay." 

These  are  the  thoughts  of  a  man  who  has  passed  the 
grand  mental  climacteric  rather  than  of  the  student  who 
is  in  his  first  decade  of  practical  life.  Yet  the  student 
may  read  with  prescience  what  he  must  learn  with  labour. 

Treatment  of  Disease  by  Remedies. 

"It  is  a  matter  of  great  wisdom  to  know  what  to  pre- 
scribe, what  to  permit,  and  to  let  Nature  work  the  rest. 
"  A  wise  physician  will  consider  whether  a  disease  be 
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incurable,  or  whether  the  cure  of  it  be  not  full  of  peril ; 
and  if  he  find  it  to  be  perilous,  let  him  have  recourse  to 
paUiation,  and  alleviate  symptoms  without  busying  himself 
too  much  with  the  perfect  cure. 

"  Every  violent  remedy  is  pregnant  with  some  new 
evil. 

"  While  things  are  wavering,  watch ;  when  they  have 
taken  their  direction,  act. 

"  Although  a  man  would  think  by  the  daily  attention 
which  physicians  pay  to  their  patients,  their  ^dsitations, 
nursings,  and  prescriptions,  that  they  were  pursuing  the 
cure  diligently  and  following  it  up  by  a  certain  path  ;  yet 
let  a  man  look  more  deeply  into  the  prescriptions  and 
visitations,  and  he  will  find  the  most  of  them  full  of 
vacillation  and  inconsistency,  devices  of  the  moment, 
without  any  settled  or  foreseen  course  of  cure ;  whereas 
they  ought,  from  the  first,  as  soon  as  ever  the  disease  is 
discovered  and  known,  to  resolve  upon  some  regular  plan 
of  treatment,  and  not  depart  therefrom  without  good 
reason.  It  is  order,  pursuit,  sequence,  and  skilful  inter- 
change of  application  ivhich  is  mighty  in  nature.  And, 
these  things,  although  they  require  greater  judgment  in  pre- 
scribing and  more  constant  obedience  in  observing,  yet  make 
up  for  it  abundantly  by  the  magnitude  of  the  effects  they 
produce" 

Up  to  the  present  time  this  criticism  of  Sir  Francis 
Bacon  holds  good. 

"I  conceive  that  it  would  be  of  great  use  if  some 
physicians,  among  the  more  distinguished  for  learning  and 
practice,  would  compose  a  work  on  medicines  tried  and 
approved  by  experimentior  the  cure  of  particular  diseases." 

In  our  day  this  recommendation  for  amendment  is  one 
of  the  most  hopeful  signs  of  advancement.  Tlie  work  has. 
been  delayed  long  because  medicine  has  had  to  wait  for 
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chemistry,  and  is  still  waiting  for  further  enlightenment 
on  the  relationships  of  vital  and  physical  combinations  and 
constructions. 

"  Variety  of  medicines  is  the  child  of  ignorance  ;  and  if  it 
be  true,  according  to  the  proverb,  that  '  many  dishes  have 
made  many  diseases,'  it  is  not  less  true  that  many  medicines 
have  made  few  cures.'' 

The  student  has  here  a  most  wise  and  true  precept, 
specially  applicable  to  the  present  period,  when  so  many 
iinodynes,  hypnotics,  narcotics,  tonics,  antipyretics,  and 
purgatives  are  day  by  day  being  forced  upon  him,  so  that 
no  time  whatever  is  afforded  him  to  learn  the  action  of  one 
before  it  is  out  of  date  and  another  is  thrust  into  its  place. 
I  have  been  forty  years  studying  the  action  of  one  narcotic, 
opium,  the  prince  of  narcotics,  and  am  not  yet  master  of 
the  subject ;  I  have  been  the  same  time  learning  the  action 
of  one  antipyretic,  ammonia,  the  prince  of  antipyretics, 
and  am  not  master  of  it.  How  then  can  we  learn  so  many, 
or  fail  to  see  with  Francis  Bacon  that  ''^variety  of  medicines 
is  the  child  of  ignorance  "  f  The  student  may  commit  this 
saying  to  heart  with  infinite  profit. 

"  It  helpeth  both  in  medicine  and  aliment  to  change, 
and  not  to  continue  the  same  medicine  and  aliment  still. 
The  cause  is,  for  that  nature,  by  continual  use  of  anything, 
^roweth  to  a  satiety  and  dulness,  either  of  appetite  or 
working  ;  and  we  see  that  assuetude  of  things  hurtful  doth 
make  them  lose  their  force ;  as  poison  which,  with  use, 
some  have  made  themselves  to  brook.  And  therefore  it  is 
no  marvel,  though  things  helpful,  by  custom,  lose  their 
force  to  help.  I  count  intermission  almost  the  same  thing 
as  change  ;  for  that  that  hath  been  intermitted  is,  after  a 
sort,  new. 

"  Some  believe  that  if  the  quantity  be  increased  or 
multiplied  the  power  and  virtue  is  increased  or  multiplied 


360  SIE    FBANCIS    BACON    AS    A    MASTER    OF    PHYSIO. 

proportionately.     And  this  they  postulate  as  if  it  had  a 
kind  of  mathematical  certainty,  which  is  utterly  false. 

"  We  see  that  if  men  fall  to  subdivide  their  labours, 
as  to  be  an  oculist  in  physic,  or  to  be  perfect  in  some 
one  title  of  land,  or  the  like,  they  may  prove  ready  and 
subtile,  but  not  deep  or  sufficient,  no,  not  in  that  subject 
which  they  do  particularly  attend,  because  of  that  con- 
sent which  it  hath  with  the  rest.  Sciences  distinguished, 
have  a  dependence  upon  universal  knowledge,  to  be 
augmented  and  rectified  by  the  superior  light  thereof, 
as  well  as  the  parts  and  members  of  a  science  have  upon 
the  maxims  of  the  same  science,  and  the  mutual  light  and 
consent  which  one  part  receiveth  of  the  other." 

In  what  is  written  above.  Bacon  criticises  and  corrects 
one  of  the  most  dangerous  courses  of  physic  of  the  current 
time.  Yet  in  his  day  specialism  was  at  a  discount ;  nay, 
practically,  in  contempt,  as  compared  with  what  it  is  now, 
so  rampant  and  so  seductive.  All  students,  therefore, 
should  learn  and  retain  for  a  better  day,  which  they  may 
help  to  forward,  the  truth  about  special  practice,  that 
its  professors  may  be  "  ready  and  subtile,  but  not  deep  or 
sufficient,  no,  not  in  that  subject  which  they  do  particularly 
attend,  because  of  that  consent  which,  it  has  ivith  the  rest.'' 

Practical  Sanitation. 

"  Houses  are  built  to  live  in,  and  not  to  look '  on ; 
therefore  let  use  be  preferred  before  uniformity ;  except 
where  both  may  be  had.  Leave  the  goodly  fabrics  of 
houses,  for  beauty  only,  to  the  enchanted  palaces  of 
the  poets,  who  build  them  with  small  cost.  He  that 
builds  a  fair  house  upon  an  ill  seat,  committeth  himself 
to  prison :  neither  do  I  reckon  it^  an  ill  seat  only  where 
the  air  is  unwholesome,  but  likewise  where  the  air  is 
unequal;  as  you  shall  see  many  fine  seats   set   upon  a 
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knap  of  ground,  environed  with  higher  hills  round  about 
it,  whereby  the  heat  of  the  sun  is  pent  in,  and  the  wind 
gathered  as  in  troughs ;  so  as  you  shall  have,  and  that 
suddenly,  as  great  diversity  of  heat  and  cold  as  if  you 
dwelt  in  several  places.  Neither  is  it  ill  air  only  that 
maketh  an  ill  seat ;  but  ill  ways,  ill  markets,  and,  if  you 
will  consult  with  Momus,  ill  neighbours.  I  speak  not  of 
many  more, — want  of  water,  want  of  wood,  shade,  and 
shelter,  want  of  fruitfulness,  and  mixture  of  grounds  of 
several  natures ;  want  of  prospect,  want  of  level  grounds, 
want  of  places  at  some  near  distance  for  sports  of 
hunting,  hawking,  and  races ;  too  near  the  sea ;  too 
remote ;  having  the  commodity  of  navigable  rivers,  or 
the  discommodity  of  their  overflowing ;  too  far  off  from 
great  cities,  which  may  hinder  business ;  or  too  near 
them,  which  lurcheth  all  provisions,  and  maketh  every- 
thing dear ;  where  a  man  hath  a  great  living  laid  together ; 
and  where  he  is  scanted." 

"  The  goodness  of  the  air  in  places  is  better  dis- 
tinguished by  experience  than  by  signs.  I  consider  it  to 
be  best  in  places  that  are  thoroughly  exposed  to  the  wind, 
if  the  soil  is  dry,  and  not  altogether  parched  or  sandy, 
—  and  is  not  entirely  treeless,  but  interspersed  with  some 
groups  here  and  there  for  shade.  Eivers  I  consider 
injurious  unless   very  small,   clear,   and  gravelly." 

"It  seems  strange,  especially  as  mineral  waters  have  been 
so  celebrated  by  chemists,  though  safer  for  external  than 
internal  use,  that  nobody  hath  hitherto  attempted  any 
artificial  imitations  of  natural  baths  and  medicinal  springs, 
whilst  it  is  acknowledged  that  these  receive  their  virtues 
from  the  mineral  veins  through  which  they  pass ;  and 
especially  since  human  industry  can,  by  certain  separa- 
tions, discover  with  what  kind  of  minerals  such  waters 
are  impregnated,  as  whether  by  sulphur,  vitriol,  iron,  etc. 
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And  if  these  natural  impregnations  of  waters  are  reduced 
to  artificial  compositions,  it  would  then  be  in  the  power 
of  art  to  make  more  kinds  of  them  occasionally,  and  at 
the  same  time  to  regulate  their  temperature  at  pleasure. 
This  part  therefore  of  medicine,  concerning  the  artificial 
imitation  of  natural  baths  and  springs,  we  set  down  as 
deficient,  and  recommend  as  an  easy  as  well  as  useful 
undertaking." 

"  It  is  strange  that  the  use  of  bathing,  as  a  part  of 
regimen,  is  left.  With  the  Greeks  and  Eomans  it  was 
as  usual  as  eating  and  sleeping.  Certain  it  is  that 
bathing,  and  especially  anointing,  may  be  so  used  as  to 
be  a  great  help  to  health." 

"  Judgment  may  be  made  of  waters  by  the  soil  where- 
upon the  water  runneth ;  as  pebbly  is  the  cleanest  and 
best  tasted ;  and  next  to  that  clay  water ;  and  thirdly, 
water  upon  chalk  ;  fourthly,  water  upon  sand  ;  and  worst 
of  all,  upon  mud.  You  may  not  trust  waters  that  taste 
sweet,  for  they  are  commonly  found  in  rising  grounds  of 
great  cities,  which  must  needs  take  in  a  great  amount 
of  filth." 

"  It  is  commonly  seen  that  more  are  sick  in  the  summer 
and  more  die  in  the  winter,  except  it  be  in  pestilent 
diseases,  which  commonly  reign  in  summer  or  autumn. 
The  reason  is,  because  diseases  are  bred  chiefly  by  heat, 
but  then  they  are  cured  most  by  sweat  and  purge,  which 
in  the  summer  cometh  or  is  provoked  more  easily.  As 
for  the  pestilent  diseases,  the  reason  why  most  die  of 
them  in  the  summer  is  because  they  are  bred  most  in  the 
summer,  for  otherwise  those  that  are  touched  are  in  most 
danger  in  the  winter." 

"  The  general  opinion  is,  that  years  hot  and  moist  are 
most  pestilent,  upon  the  superficial  ground  that  heat  and 
moisture  caifte  putrefaction.     In  England  it  is  not  found 
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true,  for  there  have  been  great  plagues  in  dry  years. 
Drought  tainteth  the  waters  commonly,  and  maketh  them 
unwholesome." 

"  Many  diseases,  epidemical  and  others,  break  out  at 
particular  times,  and  the  cause  is  falsely  imputed  to  the 
constitution  of  the  air  at  that  time  when  they  break  forth 
or  reign,  whereas  it  proceedeth  indeed  from  a  preceding 
sequence  and  series  of  the  seasons  of  the  year  ;  and  there- 
fore Hippocrates  in  his  prognostics  doth  make  good 
observation  upon  the  diseases  that  ensue  upon  the  nature 
of  the  precedent  four  seasons  of  the  year." 

"  It  seems  to  be  approved  by  experience  that  a  spare 
and  almost  Pythagorean  diet,  such  as  is  prescribed  by 
the  stricter  orders  of  monastic  life,  or  the  institutions  of 
hermits,  which  regarded  want  and  penury  as  their  rule, 
produces  longevity.  .  .  .  But  if  the  diet  should  be  a  little 
more  generous,  and  without  so  much  rigour  and  morti- 
fication, yet  so  long  as  it  is  regular  and  consistent  it  pro- 
duces the  same  result.  For  in  flames  likewise  we  see  that 
a  somewhat  greater  flame,  if  it  be  steady  and  calm,  con- 
sumes less  of  its  fuel  than  a  smaller  flame  that  is  blown 
about,  and  alternately  strong  and  weak." 

"  The  saying  which  forbids  many  dishes  is  for  a  censor 
rather  than  a  physician.  .  .  .  The  various  and  somewhat 
heterogeneous  mixture  of  aliments  finds  a  better  "and 
quicker  passage  into  the  veins  and  juices  than  a  simple 
and  homogeneous  diet  does.  Besides,  it  has  great  power 
to  excite  the  appetite,  which  is  the  spur  of  the  digestion." 

"  The  preparation  of  meats,  bread,  and  drinks,  if  it  be 
well  ordered  and  agreeable  to  this  intention,  is  of  very 
great  importance.  And  although  it  be  a  thing  mechanical 
and  savouring  of  the  kitchen  and  the  cellar,  yet  it  is  worth 
more  than  the  fables  of  gold,  precious  stones,  and  the  like." 

"  Extracts  of  meats  and  minces  well  seasoned  are  good 
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for  old  men  ;    in  extreme  old  age  food  ought  to  be  so 
prepared  as  to  be  almost  half  way  to  chyle. 

"  We  must  be  cautious  about  spices,  wine,  and  strong 
drink,  and  use  them  very  temperately,  with  intervals  of 
abstinence."  * 

WORDS    OF   COUNSEL. 

The  last  selection  I  make  from  the  words  of  Sir  Francis 
Bacon  relates  to  his  advice  on  physical  and  mental 
adaptations  for  health,  life,  and  labour. 

"  With  regard  to  motion  and  exercises :  fatigue  and 
all  motion  and  exercise  that  is  too  rapid  and  violent,  as 
running,  games  at  ball,  fencing,  and  the  Hke  are  injurious ; 
as  also  those  exercises  in  which  our  strength  is  exerted 
and  strained  to  the  uttermost,  as  leaping,  wrestling,  and 
the  like.  .  .  .  On  the  other  hand,  exercises  which  provoke 
a  motion  tolerably  strong,  yet  not  too  rapid,  or  requiring 
the  uttermost  strength,  such  as  dancing,  archery,  riding, 
playing  at  bowls,  and  the  like,  are  not  injurious,  but 
rather  beneficial." 

"  Exercises  to  distribute  the  juices  over  the  body  should 
affect  all  the  members  equally ;  not  (as  Socrates  says)  that 
the  legs  should  move  and  the  arms  rest,  nor  the  contrary ; 
but  that  all  the  parts  should  share  in  the  motion." 

"Much  motion  and  exercise  is  good  for  some  bodies; 
and  sitting  and  less  motion  for  others.  .  .  .  Likewise  men 
ought  to  beware  that  they  use  not  exercise  and  a  spare 
diet  both,  but  if  much  exercise,  then  a  plentiful  diet ;  and 
if  spai'ing  diet  then  a  little  exercise." 

"  To  be  free-minded  and  cheerfully  disposed  at  hours  of 
meat  and  of  sleep  and  of  exercise  is  one  of  the  best  precepts 
of  long  lasting.     As  for  the  passions  and  studies  of  the  mind, 

*  For  an  admirable  analysis  of  the  medical  writings  of  Bacon  the 
student  may  consult  two  brief  but  most  instructive  essays  by  Dr. 
John  Dowson,  published  by  H.  K.  Lewis  in  1867. 
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avoid  envy ;  anxious  fears ;  anger ;  fretting  inwards  ;  subtle 
and  knotty  inquisitions  ;  joys  and  exhilarations  in  excess  ; 
sadness  not  communicated.  Entertain  hopes ;  mirth  rather 
than  joy ;  variety  of  delights  rather  than  surfeit  of  them ; 
wonder  and  admiration,  and  therefore  novelties ;  studies 
that  fill  the  mind  with  splendid  and  illustrious  objects, 
as  histories,  fables,  and  contemplations  of  nature." 

"  Envy  is  the  worst  passion ; — and  it  is  so  much  the 
worse  because  it  is  always  at  work,  and  (as  they  say) 
keeps  no  holidays." 

"Hope  is  of  all  affections  the  most  useful,  and  con- 
tributes most  to  prolong  life,  if  it  be  not  too  often 
disappointed,  but  feed  the  imagination  with  the  prospect 
of  good.  They,  therefore,  who  set  up  and  propose  some 
definite  end  as  their  mark  in  life,  and  continually  and- 
gradually  advance  thereto,  are  mostly  long-lived." 

"It  doubtless  tends  to  longevity  to  have  all  things 
growing  smoother  and  easier  as  age  comes  on  ;  so  that  a 
youth  spent  in  toil  may  sweeten  old  age." 

"  The  thing  above  all  others  most  pleasing  to  the  spirits 
is  a  continual  advance  to  the  better.  Youth  and  man- 
hood should  therefore  be  so  ordered  as  to  leave  new 
comforts  for  old  age,  whereof  the  principal  is  moderate 
rest.  And  therefore  old  men  in  honourable  places,  who 
do  not  retire  to  a  life  of  leisure,  offer  violence  to 
themselves." 

"  Herein,  however,  two  cautions  are  required ;  one,  that 
they  do  not  wait  till  the  body  is  entirely  worn  out  and 
diseased,  for  in  such  bodies  all  change,  even  for  the 
better,  accelerates  death ;  the  other,  that  they  do  not  give 
themselves  up  to  mere  inertness,  but  have  something  to 
entertain  the  minds  and  thoughts  in  a  quiet  way  ;  for  which 
the  best  kind  of  amusement  is  reading,  and  next  building 
and  planting." 

VOL.  VI.  26 
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"  Lastly,  the  same  action,  endeavour,  and  labour,  which 
if  undertaken  cheerfully  and  with  good  will  refreshes  the 
spirits,  if  it  be  attended  with  aversion  and  dislike  preys 
upon  and  prostrates  them." 

THE    NIGHT. 

It  is  characteristic  of  Bacon  as  a  philosopher  who  had 
been  "  puddering  in  physic  all  his  life  "  that  his  death 
should  be  hastened  by  the  performance  of  a  physiological 
experiment  which  exposed  him  to  danger.  He  had 
received  a  full  pardon  from  the  King  after  a  few  years 
of  retirement,  and  might  easily  have  rfe-entered  public 
life ;  but  anxiety,  worry,  and  gout  still  pursued  him,  to 
which  was  now  added  the  feebleness  of  declining  years. 
Enamoured  of  quiet  and  rest,  he  sought  no  more  of 
social  distraction.  King  James  died,  and  the  first  Charles 
was  ruling  in  a  court  to  which  the  first  scholar  of  Europe 
would  have  had  ready  access ;  but  the  temptation  was 
over.  In  the  early  part  of  April  1626,  according  to 
Aubrey,  who  got  his  authority  from  Hobbes,  Bacon  was 
taking  the  air  in  a  coach  with  Dr.  Witherborne,  physician 
to  the  King,  towards  Highgate.  At  the  time  snow  lay 
upon  the  ground,  and  it  came  into  the  mind  of  Bacon 
that  flesh  might  be  preserved  "  in  snow  as  in  salt."  They 
resolved  to  try  the  experiment,  and,  aUghting  from  their 
coach,  went  into  a  poor  woman's  house  at  the  bottom  of 
Highgate  Hill,  bought  a  hen  of  her,  made  her  eviscerate 
it,  and  then  stuffed  the  body  with  snow,  the  great 
ex-ChanceUor  himself  taking  part  in  the  process.  The 
snow  so  chiUed  him  that  he  immediately  felt  extremely 
ill,  and  could  not  return  to  his  lodgings,  probably  then 
at  Gray's  Inn,  but  went  to  the  Earl  of  Arundel's  house 
at  Highgate,  where  he  died  on  the  9th  of  April  of  a 
"  gentle  fever,  accidentally  accompanied  with  a  great  cold 


SIR   FKANCIS    BACON    AS    A    MASTER   OF    PHYSIC.         367 

whereby  the  defluxion  of  rheum  fell  so  plentifully  upon 
his  breast  that  he  died  by  suifocation,"  In  our  modern 
language  he  died  of  congestive  bronchitis  and  hydrops 
bronchialis.  Practically  he  was  an  old  man,  and  fell 
quickly,  according  to  his  own  dictum,  that  "  old  men 
are  like  ruined  towers,"  fair  to  look  on,  and  strong,  but 
ready  to  fall.  His  death  illustrates  also  another  of  his 
sayings,  that  "heat  and  cold  are  the  two  hands  of 
nature."     He  fell  by  the  cold  hand. 

When  the  works  of  Sir  Francis  Bacon,  Baron  of 
Verulam  and  Viscount  St.  Albans, — for  he  never  was 
Lord  Bacon,  though  he  is  often  called  so, — are  before 
the  reader  or  commentator,  it  is  difficult  to  know  where 
to  stop  either  the  reading  or  the  commentary.  But 
addressing  myself  this  time  to  the  student  and  future 
representative  of  medicine,  I  think  there  is  one  passage 
which  of  all  others  is  best.  It  is  that  in  which  it  is  said 
that  "  envy  is  the  worst  passion,  and  so  much  the  worse 
because  it  is  always  at  work  and  keeps  no  holidays." 
This  is  a  truth  which  throughout  my  life  I  have  always 
observed.  I  have  seen  more  men  fall  from  envy  than 
from  any  other  passion,  and  the  lesson  I  gather  from  the 
observation,  and  would  proffer  from  it,  as  I  lay  down  the 
pen,  is  that  which  Sir  Francis  Bacon  inculcates,  namely, 
that  whenever  envy  endeavours  to  begin  its  work  in  any 
student's  heart  he  should  keep  it  out  by  giving  it  no  room 
to  enter,  and  by  continuing,  as  Bacon  did,  at  work,  work, 
work,  on  his  own  account  with  nature  and  with  no 
other  competitor ;  assured  that — "  Man,  as  the  minister 
and  interpreter  of  nature,  does  and  understands  as  much 
as  his  observations  on  the  order  of  nature,  either  with 
regard  to  things  or  the  mind,  permit  him,  and  neither 
knows  nor  is  capable  of  more." 


MEDICINE  AND  THE  ALCOHOL  CONTROVERSY* 

TAKE  this  as  a  fitting  opportunity  for  opening 
out  my  mind  in  congratulation  to  medical 
abstainers  from  alcohol.  I  do  not  boast,  or 
wish  to  boast,  of  triumph,  because  our  triumph 
is  not  complete,  and  if  it  were  it  had  better  remain 
simply  a  triumph  in  itself,  without  any  other  crown  or 
bay  than  its  own  worth.  But  when  men  who,  like 
myself,  have  for  many  years  been  marked,  as  in  the 
pale  of  heresy,  by  their  brethren  whom  they  were  trained 
to  esteem,  and  with  whom  they  were  connected  in  very 
close  ties,  find,  at  last,  signs  of  recognition,  signs  that 
they  have  been  misunderstood,  and  that  the  so-called 
heresy  has  in  it  something  of  the  light  of  truth,  there  is 
some  cause  for  congratulation,  which  the  heart  of  the 
coldest  man  must  respond  to  and  express.  A  friend  of 
mine,  a  man  of  the  sea,f  who  in  the  face  of  duty  was  as 
cold  as  the  Arctic  Ocean  he  had  set  himself  to  conquer, 
told  me  that  he  never  felt  his  heart  beating  but  once  in 
his  life,  and  that  was  one  day  when,  after  lying  locked 
up  for  many  weeks  in  thick-ribbed  ice,  he  saw  the  cold 
girdle  around  him  breaking  up,  and  foresaw  that  he  and 
his  comrades  would  soon,  in  all  probability,  rejoin  their 

*  Presidential  Address  delivered  on  Tuesday,  October  22nd,  1889, 
before  Section  A. — Scientific  Temperance — at  the  National  Temperance 
Congress,  Birmingham. 

t  The  late  Admiral  Sir  Edward  Belcher. 
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far-off  friends  and  home.  That  is  my  feeling  now.  I 
see  the  ice  breaking  in  regard  to  this  grand  and  hard 
difficulty  of  the  relation  of  medicine  to  total  abstinence ; 
and  I  foresee  that,  in  all  probabihty,  I  and  my  colleagues, 
who  have  been  icebound  so  long,  will,  or  may,  soon  be 
free,  and  as  earnestly  at  work,  as  free  men  at  large,  as 
ever  we  were  in  our  lives. 

I  rejoice  in  the  promise  of  such  freedom ;  at  the  same 
time  I  raise  no  complaint  in  regard  to  the  past.  I  repeat 
willingly  now  words  spoken  and  published  fifteen  years  ago, 
that  in  the  past  there  has  been  a  common  error  pervading 
medicine  in  relation  to  the  physiological  action  of  alcohol, 
a  common  blindness  as  to  the  pathological  evils  springing 
from  it,  and  a  common  misunderstanding  or  ignorance 
as  to  the  extent  of  the  evils.  I  remember,  in  my 
early  pathological  studies,  how  indifferently  my  masters 
noticed  the  lesions  produced  by  alcohol  as  they  were 
observed  in  the  dead;  whilst  they  devoted  their  best 
energies  to  define  with  the  utmost  nicety  the  lesions 
arising  from  other  causes,  and  assigned  as  the  immediate 
producers  of  death.  I  recall  still  one  of  those  devoted 
teachers  whose  memory  I  shall  ever  cherish,  who,  at 
nearly  every  research  in  the  post-mortem  room,  would 
end  the  most  careful  description  of  the  conditions  which, 
according  to  his  hghts,  were  the  actual  and  immediate 
•  causes  of  dissolution,  with  the  almost  stereotyped  words : 
"  Gentlemen,  there  are  the  usually  known  other  lesions 
with  which  I  need  not  trouble  you,  because  they  come 
under  one  head — whiskey."  I  admit  at  this  moment  as 
freely  as  ever  these  past  errors ;  how  blind  we  have 
been,  and  not  we  alone,  but  all  the  world  beside,  on  the 
subject  of  alcohol  in  medicine ;  and  how  necessary  it  is  in 
the  present  to  review  the  past  by  the  errors  of  the  past, 
with  the  object  of  reforming  and  improving  the  future. 
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Let  all  this  be  readmitted  and  reaffirmed.  Let  it  be 
also  readmitted  and  reaffirmed  that  medicine,  as  a  practical 
art  as  well  as  a  progressive  science,  must  of  necessity  be 
conservative  in  its  modes  of  practice.  The  practice  of 
medicine  is,  in  brief,  the  art  of  medicine  led  on  by  the 
science.  The  practice  of  medicine  is  not,  never  has  been, 
and  never  will  be,  the  best  and  truest  science  of  medicine. 
The  medical  men  of  science  are,  ever  have  been,  and  ever 
will  be,  men  in  advance  of  the  art,  men  also  in  advance 
of  that  common  understanding  of  the  art  which,  in  time, 
becomes  the  property  of  everyone,  and  is  discussed  by 
everyone  as  a  property  which  must  not  be  questioned  or 
have  its  rights  invaded.  A  bold  man  indeed,  a  rash  man 
withal,  who  shall  dare  to  practise  beyond  the  acknow- 
ledged canons  of  the  art,  however  sound  his  science  and 
however  true  his  teaching.  Therefore,  education  from 
science  must  be  clearly  proven  to  the  practising  faculty 
of  physic,  and  diffused  deeply  into  the  popular  mind, 
before  there  can  be  any  great  and  lasting  change  of 
improvement. 

This  has  been  the  truth  regarding  every  grand  advance- 
ment in  medical  practice.  It  was  most  signally  displayed 
in  respect  to  the  practice  of  blood-letting  ;  and  it  is  being 
as  signally  displayed  on  the  question  of  the  place  which 
alcohol  should  occupy  in  our  practical  concerns.  In  the 
matter  of  alcohol  and  its  use  in  medicine  the  science  has 
gone  ahead  of  the  art,  while  the  practice — which  means 
the  art — has  had  to  come  up  to  the  science ;  and  it  is  most 
gratifying  to  those  of  us  who  have  led  the  way,  to  see 
how  fuUy  the  science  has  been  sustained  and  confirmed  by 
each  step  of  practical  work  that  has  been  slowly  founded 
upon  it  in  the  course  of  the  transitions  which  have  so  far 
taken  place.  We  who  have  been  actively  zealous  in  our 
work,  we  who  have  watched  most  anxiously  the  results 
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of  our  efforts,  expositions,  and  recommendations,  have  no 
reason  whatever  to  bate  a  jot  of  our  argument  derived 
from  our  reading  of  natural  evidences,  or  retract  a 
word  we  have  advanced  in  support  of  our  systematic 
advocacy  of  practical  abstinence.  Nay,  I  believe  that 
the  resistance  which  has  been  offered  to  our  extremest 
statements,  and  the  criticisms  which  have  been  poured 
out  upon  us,  have  had  the  most  potent  action  in  sustaining 
us  in  our  course,  since  it  has  led  medicine,  as  one  of  the 
keenest  analysts  of  human  character,  as  well  as  of  human 
nature,  to  detect  the  utter  impossibility  of  withstanding, 
for  long,  the  exposition  of  scientific  truth,  or  of  separating 
the  art  from  the  science  in  her  own  inner  mind,  or  of 
accepting  a  new  practice  founded  on  science  as  fast, 
though  perhaps  not  faster — for  medicine,  like  all  things 
human,  must  live — as  the  public  will  permit  her  decently 
and  consistently  to  reform  her  programme.  To  take  one 
point  as  one  good  example.  When  I  first  proved  by  direct 
reference  to  natural  fact,  that  is  to  say,  by  the  systematic 
use  of  the  thermometer,  that  the  effect  of  alcohol  on 
animal  bodies  is  to  reduce  their  temperature,  and  to 
cause  a  reduction  of  the  animal  furnace  with  a  necessary 
reduction  of  vital  energy,  I  was  criticised  as  severely  as 
if  I  had  committed  some  grave  offence.  "Why,  what 
an  absurdity !  For  do  we  not,  in  the  practical  art  of 
medicine,  administer  alcoholic  fluids  to  persons  who  are 
suffering  from  cold,  or  who  are  sinking  with  a  reduced 
temperature,  in  order  to  sustain  the  vital  warmth  ? " 
The  critical  question  seemed  for  a  time  to  carry  all  before 
it.  One  of  my  old  medical  friends,  one  who  graduated 
with  me,  wrote  me.  "  I  could  have  sent  you  a  good  con- 
sultation case  to-day,  but  that  ridiculous  theory  of  yours, 
that  a  glass  of  brandy  and  water  pulls  down  the  animal 
warmth,  takes  away  my  breath,  and  I  am  sure  it  is  of 
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no  use  recommending  my  patient,  of  all  patients  in  the 
world,  to  an  enthusiast  who  not  only  has  propagated  such 
a  monstrous  opinion,  but  who  would,  in  all  probability, 
be  imprudent  enough  to  tell  the  man  the  same  nonsense." 
The  rebuke  was  severe,  but  the  statement,  derived  from  a 
clear  interpretation  of  nature,  without  any  prejudice,  had 
been  made,  and,  like  the  laws  of  the  Medes  and  Persians, 
it  had  to  remain.  By-and-bye  it  caused  the  continuance 
of  enquiry.  Another  experimental  observer  declared  the 
fact  anew.  A  physician  in  America,  Dr.  De  Marmon,  was 
called  to  some  young  children  deeply  under  the  influence 
of  alcohol  as  the  result  of  an  accidental  administration. 
He  very  judiciously  took  their  temperature,  and  found 
it  reduced  5°  Fahr.  Then  another  observer  supplied  a 
new  plea  in  favour  of  the  statement,  namely,  that  under 
alcohol  the  amount  of  carbonic  acid  is  reduced, — which 
indicates  that  the  combustion  of  the  animal  furnace  is 
reduced.  Again,  it  was  recalled  that  the  distinguished 
men  who  had  been  engaged  in  Arctic  exploration  had 
noticed  that  work  and  life  in  the  regions  of  intense  cold 
were  best  sustained  in  those  who  altogether  eschewed 
alcoholic  drinks.  A  little  later  and  it  was  asked  whether 
the  apparent  good  results  which  follow  the  administration 
of  brandy  and  water  might  not  be  due  to  the  heat  of 
the  water  with  which  the  brandy  was  diluted.  Still 
later,  when  the  concession  was  made  that  alcohol  has, 
undoubtedly,  the  effect  of  reducing  animal  heat,  the  fact 
was  employed  with  this  entire  turn-over, — that  because 
alcohol  does  reduce  the  animal  heat,  therefore  it  is  a 
remedy  of  remedies  for  cases  in  which  the  animal  heat 
is  abnormally  increased  ;  in  a  word,  that  the  reason  why 
it  is  given  in  fever  is,  that  it  proves  or  turns  out  to  be  a 
remedy  for  fever.  Finally,  the  question  of  the  value  of 
alcohol  in  fever   itself  comes   under   discussion,  with   a 
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division  upon  the  point  into  two  schools,  one  of  which 
opposes  the  use  of  it  in  fever,  with  good  prospects  of 
winning  its  way. 

A  single  line  of  successes  like  that  advanced  above  is 
a  distinct  line  of  advancement ;  but  I  leave  it  as  it 
stands,  in  order  that  I  may  indicate  other  lines  not  less 
distinctive  and  not  less  important. 

LIFE   AND   HEALTH    WITHOUT  ALCOHOLIC    BEVERAGES. 

When  Dr.  Cheyne  of  Dubhn  was  laying  the  foundations, 
in  this  country,  of  scientific  medical  temperance,  he 
lamented  the  fact  that  amongst  his  medical  brethren 
he  could  find  no  assent  to  the  general  proposition  that 
alcohol  was  not  indispensable  for  healthy  life.  The  dis- 
tinguished Dr.  Hope,  the  author  of  the  first  great  English 
work  on  Diseases  of  the  Heart,  regretted  the  same 
fact ;  nor  could  the  teaching  of  the  illustrious  Astley 
Cooper,  or  the  quiet  reasoning  of  the  always  shrewd 
and  practical  Benjamin  Collins  Brodie,  shake  the  im- 
pression prevalent  in  the  professional  mind  as  to  the 
indispensability.  Cheyne  showed,  in  his  own  person,  the 
truth  of  his  doctrine.  Hope  did  the  same ;  and  Mr. 
Higginbottom  of  Nottingham,  a  man  of  real  genius  for 
observation,  and  of  truest  honour,  followed,  practically, 
in  their  course,  but  without  any  avail.  I  asked  one  of  the 
Nestors  of  medicine,  at  a  time  when  I  was  a  novitiate 
in  the  profession,  what  he  thought  about  the  practice  of 
abandoning  alcohol  as  a  drink.  His  reply,  to  a  youth 
who  had  no  knowledge  on  the  subject,  was  crushing.  "I 
have  lived,"  he  said,  "  sixty  years,  and  have  been  always 
a  healthy  man ;  but  I  have  never  been  able  to  keep  in 
health  without  alcohol.  What  is  more,  in  the  long  career 
of  active  practice  which  I  have  followed,  I  have  never  yet 
met  with  a  person  worth  anything,  in  the  way  of  strength, 
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who  could  do  without  it ;  while,  in  the  few  instances  in 
which  I  have  known  the  experiment  made  of  trying  to  do 
without  it,  I  have  only  seen  the  most  lamentable  con- 
sequences. If,  therefore,  you  will  take  my  advice,  you 
will  do  as  the  wisest  of  your  brethren  do  ;  you  will  take 
alcohol  as  you  would  every  other  food,  moderately,  and 
retain  your  health  as  I  have  done."  The  advice  seemed 
to  me  to  be  common-sense  itself ;  and,  of  course,  until 
I  knew  better  I  acted  upon  it.  Yet  if  I  had  known 
what  I  and  hundreds  of  my  brethren  now  know,  I  should 
have  recognised  that  this  very  teacher,  at  the  very  time 
he  was  plying  me  with  this  sage  advice,  was  himself  a 
sufferer  from  the  use  of  the  substance  he  extolled.  He 
was  one  of  the  many  thousands  of  those  whom  I  have 
designated  the  Temperate  Intemperate  men,  who  never  are 
intoxicated  throughout  the  whole  of  their  lives,  but  who, 
nevertheless,  bring  their  naturally  strong  constitution  to 
an  untimely  close,  from  premature  old  age.  I  adduce 
this  example  of  view  and  expression  as  the  common  view 
and  expression  of  the  time  at  which  it  was  given.  It 
was  given  then  in  all  good  faith,  and  so  it  continued  to 
be  given  by  the  multitude  of  professors  of  physic  until 
a  much  later  date,- — certainly  to  a  period  within  twenty 
years  of  the  present. 

How  this  view  and  expression  of  it  have  changed  in 
our  day  is  one  of  the  most  remarkable  facts  of  the  day. 
For  one  man  who  would  oppose  that  view  in  times 
past,  and  he  with  fear  of  giving  offence,  hundreds  now 
oppose  it  without  any  fear  or  any  compromise.  What  is 
more,  hundreds  of  busy  night  and  day  medical  practi- 
tioners show  their  confidence  in  their  belief  by  going 
through  the  arduous  work  of  their  lives  without  the  least 
resort  to  the  "grand  sustainer  "  which  my  mentor  pressed, 
as  he  felt,  so  logically  on  my  attention.      His  so-called 
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proofs,  out  and  out,  are  no  longer  valid ;  his  experience  is 
no  longer  sound  ;  his  practice  is  no  longer  accredited.  I 
speak  from  book  on  this  point,  for  I  have  myself  the  honour 
to  be  the  president  of  a  Temperance  Medical  Society, 
which,  with  a  steadily  increasing  phalanx,  numbers  at  the 
present  moment  four  hundred  practising  members  of  our 
profession,  and  one  hundred  students  of  medicine ;  to 
which  phalanx  might  easily  be  added  as  many  more 
again  who  belong  to  it,  but  who,  for  various  reasons,  do 
not  declare  themselves  adherents. 

MEDICAL   PROTESTS   AGAINST   ALCOHOL. 

I  look  upon  the  firm  adhesion  of  so  many  medical 
men  to  practical  abstinence  as  the  most  certain  sign  of 
the  grand  change  which  is  going  on  in  our  midst.  It  is 
proof  direct  of  change  ;  evidence  of  reliance  in  what  is 
professed,  the  absence  of  which  would  betoken  instability 
and  doubt.  Therefore,  I  place  this  proof  first  and  fore- 
most. But  I  notice,  in  the  next  place,  a  general  admission 
by  all  classes  of  the  profession,  non-abstaining  and  abstain- 
ing alike,  that  there  are  times  in  the  life  of  the  human 
family  when  the  habitual  use  of  alcohol  must  be  absolutely 
forbidden.  I  never  meet  with  a  professional  brother  now 
who  does  not  protest  against  the  habitual  use  of  alcoholic 
beverages  by  the  young  ;  and  I  never  meet  with  a  pro- 
fessional brother  now  who  does  not  tell  every  person 
habituated  so  ardently  to  alcohol  that  he  or  she  cannot 
do  without  it,  that  the  one  and  only  perfect  remedy  for 
the  mischief  engendered  is  total  abstinence  from  the  cause 
of  the  mischiefs.  What  two  splendid  advances  are  here 
indicated  I  need  not  wait  to  explain.  I  should  call  them 
momentous  advances  were  they  not  spoiled  by  two 
inconsistencies. 

It  seems,  at  all  events  to  my  mind,  that  if  it  be  wrong. 
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as  it  is  generally  admitted  to  be,  for  alcoholic  beverages 
to  be  given  to  the  young,  there  ought  to  be  some  definite 
time  fixed  when  the  wrong  becomes  the  right.  The  child  is 
born  into  the  world  a  total  abstainer  from  alcoholic  drinks, 
and  Nature,  on  her  own  instance,  has  made  no  provision 
for  any  deviation  from  that  original  state  of  total  absti- 
nence. When  the  deviation  takes  place  the  act  is  through, 
and  by  the  intervention  of,  man,  who  in  the  act  ventures 
to  supersede  Nature.  We  need  not  quarrel  with  man  for 
the  interference  if  he  sees  and  can  show  a  good  and 
sufiicient  reason  for  that  which  he  does.  We  would  not 
quarrel  with  him  for  building  a  house,  because  he  has 
excellent  reasons  for  superseding  Nature  in  that  case. 
But  what  is  the  reason  for  making  a  change  of  drink 
from  water  to  another  and  different  fluid  ?  If  a  child  can 
grow  into  adolescence  without  this  intervention  ;  if  it  can 
go  through  all  the  pains,  dangers,  and  helpless  states  of 
infancy ;  if  it  can  sustain  the  most  rapid  stage  of  growth 
and  physical  and  mental  development  without  this  inter- 
vention, when  and  why  should  the  change  be  commenced  ? 
I  would  not  expect  an  ignorant  man  to  answer  the  question. 
I  would  scarcely  expect  a  man  who  has  taken  life  as  it 
meets  him,  or  descends  to  him  from  his  fathers,  to  answer 
the  question.  I  would  hardly  expect  a  politician  to 
answer  it.  But  a  medical  man — a  man  whose  whole  duty 
it  is  to  know  and  explain  the  laws  of  life  and  well-being 
— well,  I  should  expect  him  to  be  able  to  answer  the 
question  with  all  the  precision  that  pertains  to  his  learning, 
his  experience,  and  his  judgment.  Yet,  strangely,  I  never 
yet  found  a  medical  man  who  could,  for  any  reason  or 
reasons  whatsoever,  pitch  on  a  day,  a  week,  a  month,  a 
year,  a  decade,  during  which  the  natural-born  pledge  of 
total  abstinence  ought  to  be  broken,  either  on  the  male 
or  the  female  side.     It  is  a  very  curious  anomaly.     We 
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abstainers  have  a  clear  and  certain  position  on  the  question. 
We  affirm,  without  hesitation,  that  at  no  time  is  it  necessary 
to  break  the  natural  pledge.  Still,  we  are  open  to  con- 
viction ;  and  if  it  can  be  shown  to  us,  on  physiological  or 
hygienic  data,  that  there  is  a  proper  time  for  the  departur*^, 
we  will  accept  the  proposition  with  all  the  consideration  it 
deserves,  and  withdraw  or  maintain  the  imputation  of  incon- 
sistency according  to  the  conviction  impressed  upon  us. 

There  stiU  remains  the  second  inconsistency  to  which 
reference  was  made.  I  said  that  the  members  of  the  pro- 
fession of  medicine  were  all  but  unanimous  in  advising 
that  under  certain  abnormal  conditions,  induced  in  them- 
selves by  members  of  the  community,  it  was  absolutely 
necessary  to  enforce  that  alcoholic  beverages  should  be 
given  up  altogether.  If  this  be  so,  it  is  surely  inconsistent 
of  those  who  give  such  good  advice  not  to  be  logical  one 
step  further,  and  declare  that  an  instrument  of  evil  pos- 
sessing such  seductive  influence  should  be  prevented 
absolutely  from  causing  the  admitted  evil.  We  do  not 
say,  of  other  seductive  poisons,  let  them  work  their  way — 
work  on  until  they  have  created  an  all  but  incurable 
disease,  and  then  call  out  that  now  they  must  no  longer 
be  permitted.  No  I  we  say  stop  them  at  the  root  of  their 
offence ;  and  why  we  should  not  apply  the  same  rule  to 
alcohol  appears  to  me  one  of  the  most  incomprehensible 
things  in  the  whole  range  of  medical  theory  and  practice. 

ALCOHOL   IN   PUBLIC   INSTITUTIONS. 

We  may  notice  next  a  great  change,  and,  from  our  point 
of  view,  an  advance,  in  the  medical  ranks  as  to  the  value 
of  alcohol  in  our  public  institutions.  We  are  on  test 
ground  here. 

The  profession  of  medicine,  although,  like  the  Danish 
prince,  "  it  must  be  cruel  to  be  kind  "  in  some  parts  of  its 
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work,  is,  in  reality,  one  of  the  tenderest  of  all  professions 
to  those  who  are  helpless  and  distressed.  If  the  doctor 
of  the  public  institution  suspects  for  a  moment  that  his 
ministrations  for  the  service  of  those  under  his  care  are 
interfered  with ;  if  he  be  deprived  of  a  single  aid  for 
relief  of  disease  and  suffering,  he  is  the  first  to  rebel,  and 
in  his  rebellion  he  carries,  as  a  rule,  the  whole  of  his 
profession  with  him.  When,  therefore,  the  question  of 
the  distribution  of  alcohol  in  the  asylums  for  the  insane, 
the  sick  hospitals,  the  workhouses,  and  the  prisons  came 
under  practical  discussion,  and  when  zealous  laymen  began 
to  interfere,  with  the  object  of  restricting  the  amount  of 
stimulants  to  be  prescribed  for  the  inmates  of  these  insti- 
tutions, the  doctors,  generally,  were  up  in  arms.  They 
had  not  realized  the  possibility  of  doing  without  these 
supposed  aids,  and  they  opposed,  with  aU  their  might  in 
some  instances,  the  innovation  that  was  being  forced  upon 
them.  It  was  a  natural  combat,  lasting  long,  but  now 
commencing  to  decline  under  an  obedience  to  honest 
conviction,  which  always  marks  the  development  of  true 
advancement  when  it  once  takes  root.  It  was  fortunate 
that  the  first  step  of  the  change  which  has  taken  place 
occurred  in  our  prisons,  amongst  those  unhappy  beings 
on  whom  a  salutary  change  admits  of  a  trial  without 
sentiment,  as  a  kind  of  mild  punishment  or  deprivation. 
In  the  prisons  stimulants  were  ruthlessly  cut  ofi*,  and 
the  prison  surgeons  had  the  opportunity  of  witnessing 
the  mighty  experiment,  performed  on  human  beings,  of 
absolute  deprivation  from  alcohol.  The  result  of  that 
experiment  has  been  of  inuneasurable  importance.  It  is 
-an  experiment  that  has  been  in  progress  for  many  years, 
and  the  teaching  of  it  has  been,  throughout,  that  no 
physical  injury  has  resulted  to  the  prisoners  from  the 
deprivation. 
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If  the  "  alcoholic  food,"  so-called,  were  so  essential  to 
health  and  well-being  as  was  once  represented,  the  prisons 
would,  long  ere  this,  have  become  the  model  centres  of 
disease  and  death,  as  they  were  when  gaol  fever  was  the 
curse  of  the  nation,  and  when  to  escape  the  pestilence  the 
desk  of  my  lord  judge  was  decked  with  the  supposed 
protective  branches  of  rue.  But  mark  the  fact !  The 
prisons  of  the  country,  despite  the  subtraction  of  alcohol, 
are  now  the  healthiest  centres  of  the  community.  I  asked 
the  question  many  years  ago,  far  and  wide,  Do  any 
dangers  to  health  ensue  from  the  withdrawal  of  stimulants 
in  prison  life  ?  I  challenged  enquiry  on  this  point,  and 
the  answer  has  always  been  negative.  Without  doubt, 
this  most  striking  fact  of  experience,  derived  from  the 
prisons,  has  had  a  powerful  effect,  and  has  led  to 
modification  of  very  strong  pre-existing  opinions. 

The  effect  has  extended,  and  in  other  of  the  great  public 
institutions  the  experience  has  been  repeated  with  similar 
results.  We  have  seen  the  extension  in  this  direction, 
for  example,  in  the  asylums  for  the  insane,  and  many  of 
the  most  gratifying  reports  I  have  read  have  come  from 
these  centres.  I  could  engage  your  attention  for  a  long 
interval  of  time  were  I  to  communicate  the  notes  I  have 
at  command  on  this  matter,  but  I  must  content  myself 
with  one  piece  of  evidence,  selected  not  merely  from  its 
own  value  as  a  detail  of  fact,  but  on  account  of  its  source, 
as  coming  from  the  pen  of  one  of  the  profoundest  thinkers 
on  mental  phenomena  in  health  and  disease  with  whom 
I  have  the  honour  and  happiness  to  be  acquainted.  I 
refer  to  a  report  by  Dr.  Bucke,  Medical  Superintendent 
of  the  Asylum  for  the  Insane  at  London,  Ontario,  and 
author  of  the  valuable  book  Mans  Moral  Nature.  The 
following  is  the  evidence  he  supplies : — 

"  What  shall  we  say  about  the  use  of  alcohol  by  feeble 
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persons,  invalids,  and  all  those  the  vigour  of  whose  systems 
is  below  par?  I  have  lately  made  a  very  large  experiment, 
which  bears  directly  upon  this  point. 

"  I  have  discontinued  the  use  of  alcohol  entirely  at  the 
asylum  of  which  I  have  the  charge,  except  in  the  cases  of 
persons  who  are  not  only  feeble  but  who  are  actually  ill ; 
and  even  in  cases  of  actual  illness,  as  will  appear  further 
on,  I  use  very  little. 

"  At  the  time  I  assumed  charge  of  the  London  Asylum, 
the  average  number  of  patients  at  that  institution  was 
about  six  hundred ;  these  people  used  about  twenty-five 
hundred  dollars'  worth  a-year  of  beer,  wine,  and  whiskey. 
Xow,  if  alcohol  does  any  good  to  feeble  people,  it  ought 
to  have  done  good  to  these  people,  for  they  belonged  to 
the  very  class  who  appear  to  need  stimulants  the  most ; 
and  the  stimulants  were  given  to  them,  not  according  to 
their  own  notions  or  feelings  as  to  when  they  were  to  take 
them  and  how  much  they  were  to  take,  but  by  thoroughly 
competent  physicians,  who  had  the  patients  under  ob- 
servation, either  directly  or  indirectly,  day  and  night. 
Over  a  year  ago  I  entirely  ceased  to  use  beer,  wine,  and 
whiskey  or  brandy  in  the  asylum.  About  two  years  ago 
I  began  this  reform  (as  I  call  it).  Each  month  I  reduced 
the  number  on  the  list  of  those  who  were  given  beer, 
wine,  whiskey  or  brandy,  watching  carefully  all  the  time 
the  efiect  of  the  withdrawal  of  the  stimulant.  I  saw 
nothing  to  warn  me  against  the  course  I  was  pursuing, 
and  something  over  a  year  ago  I  closed  the  spirit  Usts 
entirely.  No  evil  consequences  have  followed  this  step ; 
the  health  of  the  asylum  was  never  better,  I  doubt  if  it 
has  ever  been  as  good  as  it  has  been  since  the  use  of 
alcohol  has  been  discontinued ;  the  death  rate  has  fallen 
slightly ;  there  have  been  a  larger  percentage  of  recoveries 
to  admissions  than  there  were  while  alcohol  was  being 
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used ;  and,  in  fact,  the  change  seems  to  be  a  change  for 
the  better  in  every  way." 

So  much  for  the  change  in  opinion  and  practice  in  the 
asylum  for  the  insane ;  and  now  a  similar  change  is 
extending  in  the  workhouse.  It  is  painful  to  recall  how 
we,  who  advocated  at  first  a  reform  in  regard  to  the  use 
of  alcohol  in  the  workhouse,  were  buffeted  and  condemned. 
I  remember  that  for  a  most  moderate  suggestion  of  reform 
which  I  ventured  to  make  in  this  direction,  one  of  the 
organs  of  public  opinion,  which  previously  often  extended 
the  kindest  notice  of  my  labours,  declared  it  had  done 
with  me  for  good,  and  that  henceforth  my  work  should 
be  rigorously  excluded  from  its  pages.  But,  once  more, 
the  tide  has  turned,  and  beyond  expectation  in  regard  to 
rapidity  of  the  turning.  One  illustration  will  suffice  to 
prove  this  statement.  At  Chichester  a  few  months  since 
the  question  of  the  amount  of  alcohol  supplied  to  the 
workhouse  came  before  the  Board  of  Guardians,  upon 
which  it  was  argued  by  some  of  the  members  of  the 
Board  that  the  amount  could  with  safety  be  reduced. 
The  medical  officer,  an  able  and  conscientious  man,  was 
at  first  anxious  as  to  the  results  of  reduction,  whereupon 
a  small  committee  of  gentlemen  interested  in  the  question 
issued  a  circular  to  the  medical  officers  of  unions,  asking 
for  replies  to  the  following  three  questions : — 

1.  Under  what  circumstances  are  alcoholic  liquors 
allowed  to  the  inmates  of  the  workhouse  under  your 
control  ? 

2.  How  do  you  consider  the  health  of  those  paupers  to 
be  affected  to  whom  alcoholic  liquors  are  not  supplied  ? 

3.  Is  it  your  opinion  that  the  lives  of  paupers  have 
been  "  shortened  by  even  a  few  months  "  by  the  withdrawal 
of  alcoholic  liquors  ? 

The  questions  thus  put  brought  back  no  fewer  than 
VOL.  VI.  27 
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two  hundred  and  seventy-nine  replies — replies,  in  fact,  from 
the  medical  officers  of  nearly  all  the  principal  institutions 
for  the  sick  poor  of  England  and  Wales ;  and  by  the 
kindness  of  th^  Eeverend  W.  M.  Meredith  of  Chichester 
I  have  been  favoured  with  the  perusal  of  them,  together 
with  an  analysis  of  them  very  ably  drawn  up  by  himself. 
As  the  facts  elicited  will  soon  be  brought  at  length  before 
the  Medical  Temperance  Association  for  discussion  and 
probably  report,  I  need  not  dwell  upon  them  here,  except 
to  give  the  following  summary  of  the  first  results  to  be 
obtained  from  the  study  of  them  in  relation  to  the  two 
last  questions,  which  chiefly  concern  us  at  this  moment. 

To  the  question,  How  do  you  consider  the  health  of 
those  paupers  to  be  affected  to  whom  alcoholic  liquors  are 
not  supplied?  two  hundred  and  twenty-nine  of  the  two 
hundred  and  seventy- nine  witnesses  reported  that  the  results 
were  favourable,  twenty-four  declined  to  answer,  seven 
reported  unfavourably,  and  seventeen  not  to  the  point. 

To  the  question,  if  the  lives  of  paupers  had  been  shortened 
by  withdrawal  of  alcohoUc  hquors,  one  hundred  and  eighty- 
seven  reported  that  nothing  of  the  kind  had  been  observed ; 
twenty  reported  in  the  same  effect,  but  conditionally; 
thirty-six  declined  to  report ;  tliirty-three  reported  un- 
favourably, and  three  in  terms  which  were  not  strictly  to 
the  point.  The  results  are  startling  as  to  the  manner  in 
which  they  indicate  a  change  of  professional  opinion, 
based  on  observation  of  phenomena.  Twenty  years  ago 
the  questions  would  not,  I  believe,  have  been  thought 
worthy  of  consideration,  whereas  now,  nearly  half,  the 
medical  staff  engaged  in  parochial  practice  have  lent  the 
subject  their  most  serious  attention,  and  in  the  proportion 
of  over  80  per  cent,  have  given  their  verdict  that  the 
withdrawal  of  alcohol  has  had  no  deleterious  influence 
either  on  health  or  Hfe. 
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Fortunately,  too,  the  evidence  does  not  stop  at  this 
important  but  merely  negative  conclusion.  In  addition 
to  the  simple  answers  to  the  questions  the  returns  are  rich 
in  information  showing  the  immense  amount  of  good  that 
has  followed  the  withdrawal  of  stimulants,  good  in  regard 
to  health,  to  life,  to  social  order,  and,  last  but  not  least, 
to  the  actual  comfort  of  those  who  are  most  concerned, 
and  for  whom  our  sympathies  are  or  ought  to  be  the 
most  sincere. 

It  is  premature  at  this  point  to  state  much  on  the 
question  of  the  reduction  of  alcoholic  drinks  in  the 
hospitals  for  the  sick.  This  subject  is  undergoing  rein- 
vestigation by  the  committee  of  the  Medical  Temperance 
Association,  and  for  their  report  we  must  wait.  I  may, 
however,  intimate,  without  any  doubt,  that  in  the  sick 
hospitals  a  reduction  of  alcohol  is  in  steady  progress 
generally,  and  the  results  are  affording  amplest  justifica- 
tion to  the  medical  service  to  continue  the  reduction. 

To  the  above-named  advancement  towards  our  abstain- 
ing views  by  the  professors  of  the  healing  art  we  may  add 
certain  other  progresses  in  the  strict  domain  of  practice 
itself,  which  are  of  the  utmost  significance .  We  may  call 
these  intra-professional  progressions.  Amongst  such  it 
must  first  be  noticed  that,  with  an  almost  universal 
consent,  the  profession  has  agreed  to  attribute  to  the  con- 
sumption of  alcohol  a  definite  mortality,  arising  from  the 
physical  injuries  which  alcohol  inflicts  on  those  habituated 
to  its  use.  The  late  Dr.  Lankester,  the  once  able  coroner 
for  Central  Middlesex,  was  the  first  to  approach  to  a 
calculation  on  this  point.  Lankester  estimated  the  pro- 
portion of  our  general  death-rate  that  ought  to  be  placed 
to  the  account  of  alcohol  at  10  per  cent,  of  the  whole 
mortality.  The  computation  would  have  given  in  his  day 
a,  mortality  of  fifty   thousand   a   year,   in   England   and 
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Wales,  from  the  one  cause ;  and  I  have  no  doubt  he  was 
close  to  the  truth.  Dr.  William  Farr  conveyed  to  me 
that  the  figures  would  be  near  to  his  own  estimate.  That 
also  was  my  estimate  at  the  time  of  preparing  my 
lectures  on  mortalities  and  occupations  some  twelve 
years  ago.  Since  then  one  of  our  learned  societies  of 
medicine,  the  Harveian,  has  investigated  the  subject  in 
so  far  as  London  is  implicated,  and  the  conclusion  of  that 
committee  would  show  thirty-nine  thousand  as  the  nearer 
figure ;  a  reduction  fairly  attributable  to  the  improved 
habits  of  the  people  under  the  influence  of  the  temperance 
movement.  The  recognition  of  the  fact  of  a  definite 
mortality  from  one  distinct  and  easily  removable  cause 
of  disease  is  singularly  precious.  K  the  same  mortality 
occurred  from  a  disease  traceable  to  another  known  and 
removable  cause,  such  is  the"  energy  of  the  profession  now 
in  removing  preventible  causes  it  would  be  wiped  away 
in  a  few  months  with  a  decision  that  would  know  no 
mercy.  We  must  hope,  therefore,  that  the  professional 
energy  will  soon  be  applied  with  equal  determination  and 
success  to  the  eradication  of  this  obvious  and  readily 
removable  factor  of  disease  and  death.  All  the  history 
of  medicine,  as  represented  in  its  brightest  ornaments, 
all  the  instincts  of  the  profession  for  life-saving  labours, 
are  in  favour  of  this  movement.  Moreover,  the  honour  and 
truth  of  the  whole  of  us  are  involved  in  it.  For  ages  past, 
from  the  day  of  Hippocrates  himself,  we  have  sworn  that  we 
will  call  into  play  our  best  energies,  our  best  knowledge,  to 
free  the  suffering  world  around  us  from  its  dreaded  foes 
of  pain,  disease,  and  death.  We  make  every  youth  who 
enters  our  pale  swear  to  do  the  same.  Shall  we,  then, 
whose  eyes  have  flitted  across  the  light,  stand  by  and  allow 
eight  out  of  every  hundred  around  us  who  die,  actually 
die  bearing  with  them  to  the  grave  thirty-nine  days,  at 
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least,  of  pain  and  disease,  without  striving,  with  all  our 
mights,  and  as  no  other  men  can  strive,  to  exterminate  at 
once  and  for  ever  the  cause  of  all  this  disease  and  all  this 
mortality?  With  other  men  the  work  of  extermination 
may  be  a  fond  task,  a  self-imposed,  a  noble  task,  but  not 
a  call.  With  us,  sworn  guardians  of  the  public  health, 
the  public  life,  it  is  a  duty  as  well  as  a  noble  task.  We 
are  the  men  of  men  who  have  received  the  call ;  and  as 
I  am  sure  that  the  great  soul  of  medicine  is  true  to  its 
vocation,  so  soon  as  it  is  conscious  of  the  lines  on  which 
it  is  bound  to  exercise  its  powers,  so  am  I  confident  that 
the  recognition  of  the  huge  removable  mortality  springing 
from  the  use  of  alcohol,  will  lead  the  members  of  the 
whole  profession,  in  good  time,  to  take  the  lead  in  their 
efforts  for  the  removal. 

With  potent  effect  another  recognition  has  been  made 
by  the  medical  body  regarding  alcohol,  namely,  in  regard  to 
the  action  of  alcohol  as  a  producer  of  what  may  be  called 
protean  degenerations  of  the  human  body.  The  older  phy- 
sicians were  not  blind  on  this  subject.  Such  diseases  as  gin 
drinkers'  liver,  delirium  tremens,  mania  apotu,  and  alcoholic 
dyspepsia,  were  well  known  long  ago.  But  in  these  days  of 
modern  pathology,  when  pathology  has  passed  into  the 
domain  of  science,  with  all  the  implements  of  art  to  ensure 
iis  development,  the  facts  relating  to  what  our  friend 
Dr.  Norman  Kerr  has  aptly  called  "  the  grand  degenerating 
power.,  of  alcohol,"  have  come  to  the  fore  with  a  character 
sufficiently  serious  to  alarm  men  who  are  not  readily  given 
to  that  variety  of  human  collapse  and  despair.  For  my 
own  part,  I  am  not  ashamed  to  say  that  if  no  better  reason 
had  influenced  me  to  become  a  total  abstainer,  one  must 
have  done  it  of  itself  alone,  I  mean  the  rapid  and  mortal 
degenerations  which  I  witnessed  in  the  vital  organs  of 
animals  kept  under  thp  influence  of  alcohol.      In  those 
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researches  the  changes  induced  were  amongst  the  most 
regular  and  certain  of  any  in  the  range  of  experimental 
investigation.  In  a  warm-blooded  animal,  susceptible  to 
the  action  of  alcohol,  the  weight  and  age  of  the  animal 
being  known,  it  was  easy  to  induce  particular  degenera- 
tions of  vital  organs  by  giving  it  alcohol,  in  combination 
with  its  food,  according  that  disease  might  be  made  to 
order,  in  regard  both  to  time  and  quality  of  disease. 

What  physiological  research  predicated,  pathological 
research  has  confirmed  in  the  most  full  and  independent 
manner.  In  1863-4  I  pointed  out  the  pathological  fact 
that  there  is  a  form  of  pulmonary  phthisis  induced  by  the 
long- continued  use  of  alcohol ;  to  which  disease  I  gave 
the  name  of  Alcoholic  Phthisis,  or  the  Consumption  of 
Drunkards.  The  addition  of  the  word  alcoholic  to  a 
specific  group  of  symptoms  marking  a  disease  was  not 
at  first  approved  of,  but  gradually  it  won  its  way.  The 
fact  of  an  alcoholic  form  of  phthisis  was  accepted,  and,  in 
due  course,  other  forms  of  disease  induced  by  alcohol  have 
been  named  after  the  same  plan.  Most  striking  amongst 
diseases  of  this  group  is  that  now  recognised  as  Alcoholic 
Paralysis,  in  the  demonstration  of  which  the  most  valuable 
truths  have  been  elicited,  the  most  obscure  problems  of 
disease  resolved.  As  one  example,  take  the  phenomenon  of 
"  drop  wrist."  Drop  wrist  as  a  sign  and  form  of  paralysis 
has  been  recognised  for  long,  long  past,  but  ahvays 
associated  with  poisoning  by  lead.  The  late  Professor 
Day,  of  St.  Andrew's,  brought  me  once  an  eminent  Scottish 
scholar  suffering  from  drop  wrist,  in  order  that  I  might 
investigate  all  the  details  of  the  case  to  the  fullest  possible 
extent.  We  concluded,  as  a  matter  of  course,  that  the 
cause  of  the  paralysis  was  an  accidental  poisoning  with 
lead.  We  took  the  opinion  of  Dr.,  afterwards  Sir  Thomas 
Watson,  and  his  opinion,  in  the  strictest  sense,  confirmed 
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ours.  We  said  we  must  discover  the  source  of  the  con- 
tamination. We  sought  for  it  in  every  conceivable 
direction.  The  water,  the  wine,  the  ale,  the  food  were 
investigated,  and  of  specimens  obtained  from  the  suspected 
sources  of  supply,  I  myself  made  analysis  upon  analysis. 
It  was  all  in  vain.  The  death  was  accepted,  finally,  as 
due  to  lead  paralysis,  but  lead  was  never  detected,  and 
the  mystery  was  never  solved.  With  the  new  light  we 
now  possess  all  mystery  is  over  without  any  reference  to 
lead.  The  paralysis  was  alcoholic,  not  saturnine ;  the 
poison  whiskey, — which,  by  the  way,  we  were  ignorantly 
prescribing, — and  lead  was  innocent  of  all  evil.  To  be 
concise  and  true,  alcoholic  degeneration  ranks  now  like  a 
new  and  widespread  disease,  the  bete  noire  of  the  insurance 
companies,  and  wonder  of  the  men  of  the  old  school,  who 
cannot  conceive  how  it  was  possible  for  them  to  have 
remained  so  many  years  blind  to  a  series  of  facts  so  plain 
and  yet  so  concealed ;  concealed,  as  was  observed  to  me 
the  other  day,  "  by  their  very  audacity  of  openness  and 
their  staring  impertinence." 

The  absolute  proofs  of  alcoholic  degeneration  and 
extended  field  of  its  degenerative  action  are  tending  to 
bring  alcohol  into  deeper  distrust  with  the  members  of 
our  body  than  any  other  set  of  evidences  ever  brought 
against  it.  And  there  is  another  allied  objection  to  it 
which  is  gaining  daily  in  effect,  namely,  the  steady  appre- 
ciation of  the  truth  that  to  undervalue  the  power  of  alcohol, 
in  creating  a  dangerous  liking  and  craving  for  itself,  is  one 
of  the  most  hazardous  of  experiments.  It  is  only  of  late 
years  the  medical  practitioner  has  learned  how  weak  the 
sick  are  in  respect  to  the  temptation  of  alcohol,  and  how 
much  more  easily  the  weak  are  led  into  the  temptation  of 
indulgence  than  the  strong.  I  fear  we  have  rather  played 
with  this  temptation  than  given  to  it  the  coup  de  grdce. 
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When  we  have  told  our  patients  that  we  have  ordered 
them  wine  "for  their  stomach's  sake,"  and  that  the  danger 
of  attending  to  the  stomach  too  often  must  rest  with  them, 
with  their  common-sense,  and  so  on,  I  fear  we  have  often 
forgotten  what  a  dehcate  organ  the  human  stomach  is,  and 
how  simple  a  thing  it  is  for  the  drachm  prescribed  for  it 
to  mount  imperceptibly  into  the  gill.  For  the  weak 
patient  to  have  the  opportunity  of  saying  the  doctor 
recommends  the  smallest  dose, — merely  as  a  medicine,  you 
know, — what  danger  often  lies  ahead !  Nay,  there  is  even 
danger  if  the  weak  person  can  say.  The  doctor  has  raised 
no  objection,  and  so  I  am  acting  on  my  own  advice. 
These  are  dangers  of  old  which  we  are  avoiding  now.  We 
are  getting  to  see  through  the  fallacy  of  all  this  badinage ; 
we  do  not  so  lightly  joke  about  a  solemn  danger  as  we 
were  wont  to  do  ;  and  we  relish,  day  by  day,  less  and 
less,  the  favourite  scandal  of  the  inebriate,  that  he  or 
she  was  perfectly  right  until  the  doctor  declared  that 
alcohol  was  a  necessity,  and  by  force  of  professional 
influence  diverted  the  course  of  life  downwards  towards 
physical  destruction. 

ALCOHOL   IN   THE   TREATilENT    OF   DISEASE. 

One  more  reference  to  the  present  relationship  of 
medicine  to  the  alcohol  controversy,  and  my  discourse  is 
finished.  I  notice  that  in  the  matter  of  treatment  of 
disease  there  is  the  most  salutary  change  of  sentiment. 
Everybody  must  have  observed  how  widespread,  in  respect 
to  alcohol,  is  the  opinion  in  medical  circles,  that  alcohol 
should  only  be  ordered  by  the  practitioner  as  an  agent 
for  the  treatment  of  disease.  We  claim  it  as  a  remedy, 
as  we  claim  chloroform,  opium,  and  other  medicaments. 
This  is  our  right.  But  as  a  beverage  we  leave  the  public 
to  judge  and  adjudge  equally  with  ourselves.     Further, 
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in  the  use  and  application  of  alcohol  as  a  remedy  we  are 
becoming  more  precise  in  administration.  If  it  be  a 
remedy  it  must  be  used  as  one,  as  a  weapon  of  precision. 
Knowing  the  utter  fallaciousness  of  the  fluids  sold  as 
€ommon  alcoholic  drinks,  knowing  how  uncertain  they 
are  as  to  strength,  and  irregular  they  are  as  to  quahty,  I 
commenced,  several  years  ago,  to  refuse  to  prescribe  alcohol 
in  any  form  whatever  except  in  the  pure  form,  in  combi- 
nation with  water  and  with  any  other  drug  with  which 
I  designed  to  order  it.  Both  in  our  own  country  and  in 
America  this  principle  is  becoming  largely  adopted,  and 
with  good  results.  It  keeps  the  remedy  in  the  hands 
and  under  the  supervision  of  the  prescriber,  it  assures 
purity  of  medicine,  it  proves  the  actual  value  of  alcohol 
in  medicine,  and  it  meets  the  conscientious  objections  of 
those  who  object  to  alcohol  as  a  beverage  or  common 
drink.  The  great  advantage,  however,  is,  to^the  physician, 
in  the  precision  which  it  gives  to  him  in  the  art  of  pre- 
scribing ;  as  a  matter  of  fact  it  opens  to  him  a  new  study, 
which  quickly  ripens  into  a  sound  and  positive  experience. 
The  experience  in  its  turn  works  wonders.  It  clears 
up  as  it  goes  on.  It  soon  exposes  the  experientia  fallax^ 
which  is  always  exposed  with  advantage  and  profit.  As 
we  become  precise  in  the  administration  of  alcohol  in 
matter  of  mode  of  administration  we  also  become  more 
precise  as  to  value  obtained  therefrom.  Then  the  scales 
fall  from  the  eyes,  and  we  discover,  even  with  astonishment, 
what  marvellous  cures  will  take  place  when  it  is  not 
prescribed  at  all.  To  see  a  patient  reduced  close  to  death 
from  loss  of  blood,  recover,  cito  et  tuto,  without  receiving 
a  drop  of  alcoholic  fluid,  is  one  of  these  wonderments  to 
us  who  have  been  taught  that  in  such  dangerous  con- 
ditions of  disease  alcohol  is  the  sheet-anchor,  and  yet  it 
is  true  sight   and   immensely  instructive.     We  learn,  in 
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fact,  what  Dr.  Farringdon  admirably  expresses  in  the  New 
York  Medical  Journal  of  September  20th  of  the  present 
year,  that  "  man  is  an  animal  who  requires  rest,  pure 
water,  and  good  food  in  health,  and  the  conditions  do  not 
change  when  he  is  sick ;  and  he  who  in  his  wisdom  believes 
that  he  can  improve  upon  the  elements  needed  for  man's 
sustenance  in  his  extremity,  by  substituting  alcohol  for 
water  or  milk,  is  wise  only  in  his  own  conceit,  and  has 
yet  to  learn  the  alphabet  of  physiological  science." 

These  are  the  views  which  far  and  wide  are  now 
permeating  the  world  of  medicine  on  the  subject  of  the 
alcohol  controversy.  I  do  not  declare  that  there  are 
no  wide  differences  yet  to  be  settled.  I  know  that  on  one 
question  alone,  the  use  of  alcohol  in  states  of  fever, 
there  is  much  that  requires  to  be  reconciled.  I  know 
there  are  many  who  are  not  content  to  admit  that  the 
legitimate  action  of  alcohol  as  a  remedy  is  confined  to 
its  special  property  of  relaxing  muscular  fibre,  organic 
and  inorganic  ;  but,  taking  it  all  in  all,  I  am  confident 
that  the  tendency  and  tone  of  the  medical  mind  is 
towards  a  fuU  and  unprejudiced  inquiry,  and  with  a  strong 
and  increasing  bearing  towards  the  principle  of  total 
abstinence  which  we  profess  and  practise. 

The  hopefuUest  sign  is  that  the  young  in  medicine 
are  interested  above  all  others  in  the  question  which 
has  been  before  us.  The  young  with  us,  the  students 
with  us,  all  is  with  us  on  medical  behalf  if  we  are 
right.  They  hold  the  proud  position  of  being  our  pupils 
and  our  judges ;  and  as  firmly  as  I  believe  that  we,  on 
our  side,  are  right,  as  confidently  do  I  leave  the  con- 
troversy to  their  ripening,  widening  knowledge  and 
matured  experience. 


GOTEMPOBABY   PBAGTIGE    AND 
LITEBATUBE. 

"  Every  physician  will  and  ought  to  make  observations  from  his  oion  experience ; 
but  he  ioUl  be  able  to  make  a  better  judgment  and  justed'  observations  by 
comparing  what  he  reads  and  what  he  sees  together.'' — Feeind. 


A   TEXT-BOOK  OF  PHYSIOLOGY. 

BY  J.  G.  M'KENDRICK,  M.D.,  LL.D.,  F.R.S.  ;    INCLUDING  HISTOLOGY,  BY  PHILIP 

STOHR,    M.D. 

JHERE  cannot  be  two  opinions  on  the  recognition 
of  this  text-book  of  physiology  by  Professor 
M'Kendrick  (Glasgow :  Maclehose  &  Sons)  as 
far  and  away  the  most  important  contribution 
to  scientific  medicine  published  during  the  present  year. 
It  is  not  indeed  stepping  much  from  the  truth  to  say 
that  at  no  time  has  a  more  laborious  addition  ever  been 
made  to  the  Institutes  of  Medicine.  Two  volumes  meet 
us  for  study ;  the  first  devoted  to  general,  the  second 
to  special  physiology ;  the  whole  illustrated,  from  begin- 
ning to  end,  with  the  most  admirable  diagrams  and 
engravings,  indicating  the  condition  of  each  line  of 
research  up  to  the  present  moment.  In  this  work  the 
student  of  medicine  is  sure  of  finding  the  last  words 
of  the  physiologist  of  the  latest  type.  In  this  work  the 
young  man  of  science,  ambitious  to  set  forth  on  new  lines 
of  research,  will  find,  as  a  rule  to  which  there  are  very 
few  exceptions,  a  record  of  the  immediate  labours  that 
have  been  carried  out  before  his  time,  with  suggestive 
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directions  for  further  enquiry.  In  this  work,  also,  the 
practitioner  of  medicine,  who  feels  a  determination  to 
keep  up  with  the  time,  will  discover  his  wants  supplied 
in  a  manner  that  could  not  be  found  in  any  other 
treatise  of  its  kind.  These  are  admirable  characteristics 
of  both  volumes,  and,  looking  at  them  by  the  light  of 
the  literature  of  the  past,  an  old  student  is  led  to  compare 
them  more  nearly  with  the  volumes  of  Todd  and  Bowman 
than  with  any  other  text-book  on  physiology  in  the 
English  tongue.  The  volumes  are,  in  fact,  to  the  world 
of  medicine  of  to-day,  the  same  as  the  volumes  of  Todd 
and  Bowman  were  to  the  world  of  medicine  a  generation 
and  a  half  ago  ;  to  which  commendation  there  ought  to 
be  added  another  of  immense  importance.  In  the  new 
text-book  there  is  throughout  a  tone  of  exposition  and 
application  bearing  directly  upon  the  practice  and  art 
of  medicine,  which  is  not  to  be  found  in  the  older 
volumes  named,  nor,  to  the  same  extent,  in  any  similar 
treatise.  We  have  here  actually  "  Institutes  of  Medicine," 
as  distinguished  from  physiology  pure  and  simple ;  and 
although,  strictly  speaking,  there  is  no  actual  pathology, 
there  is  an  inferential  pathology,  which,  basic  in  its 
teaching,  throws  light  and  clearness  on  every  pathological 
study.  Thus  out  of  the  book  comes  an  appreciation  of 
causes  of  diseased  states,  and  out  of  it  comes,  also, 
suggestion  for  treatment,  hygienic,  curative,  and  thera- 
peutical. 

As  it  is  obviously  the  intention  of  the  learned  author 
of  this  text-book  to  place  before  his  readers  the  physiology 
of  the  very  day  and  hour  in  its  ripest  form,  it  is  almost 
hypercritical  to  find  any  fault  with  any  part,  since  it  must 
be  confessed,  fully,  that  the  intention  is  in  the  strictest  sense 
realized.  At  the  same  time  the  very  intention,  excellent 
as  it  is,  has  led  a  little  away  from  the  old  physiology  into 
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the  new  with  an  abruptness  and  acclaim  for  the  newest, 
as  the  wisest  and  soundest,  which  is  not  quite  satisfactory. 
The  fact  is,  that  the  newest  physiology  is  not  out-and- 
out  the  soundest ;  on  the  contrary,  it  is  often  far  below 
that  upon  which  it  pretends  to  have  advanced,  and  is  too 
often  tainted  with  a  contemptuous  silence,  which  pro- 
claims its  own  fallibility  and  its  own  ephemeral  quality. 
Professor  M'Kendrick,  in  his  ardent  desire  to  be  abreast 
of  his  age,'  is  apt  to  ignore  this  fact,  and  to  let  the 
present  overcap  the  past,  when  a  little  thought  would 
have  shown  to  his  appreciative  mind  the  mistake  so 
incurred.  One  example  will  show  the  justice  of  this 
criticism.  In  the  year  1845  our  distinguished  and  mutual 
friend,  the  late  Dr.  A.  Buchanan,  observed  that  if  two 
fluids  of  a  colloidal  kind,  such  as  the  fluid  drawn  from 
a  hydrocele  and  the  serum  derived  from  blood,  were 
allowed  to  stand  alone,  they  would  remain  in  the  fluid 
state ;  but  that  if  they  were  mixed  together  there  would 
be  an  act  of  coagulation.  Buchanan  also  found  that  if 
washed  blood-clot,  fibrin,  and  white  corpuscles  were  added 
to  hydrocele  fluid,  coagulation  took  place,  the  white  clot 
^seeming  to  act  as  rennet  acts  in  the  coagulation  of  milk. 
These  observations  were  of  the  utmost  interest,  and  throw 
a  good  light  on  the  zymotic  changes  going  on  in  living 
blood,  changes  in  which  coagulation  plays,  no  doubt,  a 
coincident  part.  But  our  author,  instead  of  going  back 
to  the  primary  cause  of  coagulation  as  a  physical  phe- 
nomenon, follows  the  course  of  looking  upon  coagulation 
of  blood  as  if  it  were  a  phenomenon  difierent  from  the 
coagulation  of  albumen  or  silicic  acid  or  dialysed  iron, 
and  of  comparing  the  act  of  ordinary  coagulation,  the 
act  of  a  few  seconds  in  the  blood  of  some  animals 
under  a  high  temperature — of  a  pigeon  or  of  a  sheep, 
for  example — with  the  process  of  simple  coagulation  of 
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a  coagulable  fluid  on  the  addition  of  another  fluid 
which  creates  a  new  chemical  change.  Dr.  M'Kendrick 
is  not  to  be  blamed  for  explaining  the  roundabout  fer- 
mentation hypothesis  here  involved ;  it  was  his  business 
to  explain  it.  It  was  also  his  right  to  defend  that 
hypothesis  to  the  fullest  of  his  belief  in  it.  But  the 
error  is  that  he  puts  it  forward,  with  all  its  weakness,  as 
if  it  ought  to  be  accepted  without  demur,  in  explanation 
of  the  primary  cause  of  the  one  and  indivisible  physical 
phenomenon  of  the  coagulation  of  colloidal  fluids.  There 
are  other  subjects  in  which  the  same  support  of  modern 
opinions,  drawn  from  enumeration  of  particulars,  is  en- 
forced with  too  much  acceptancy ;  but  as  it  must  be 
expected  that  many  new  editions  of  a  work  so  useful 
and  comprehensive  will  rapidly  appear,  there  will  be 
ample  opportunities  for  revision  and  extension.  The 
Glasgow  School  of  Medicine  is  to  be  sincerely  congratu- 
lated on  having  in  the  ranks  of  its  professors  the  author 
of  so  great  a  work  as  the  "  Text-Book  of  Physiology." 

WATT'S  DICTIONARY  OF  CHEMISTRY. 

^l^pHIS  Dictionary,  edited  by  Muir  and  Forster 
Morley,  appears  in  a  second  volume,  extend- 
ing from  letters  CH  to  IN  (Messrs.  Longmans, 
Green,  &  Company).  The  volume  contains 
seven  hundred  and  sixty  closely  printed  pages  in  double 
column,  and,  like  the  first  volume,  is  quite  remarkable  for 
the  industry,  the  learning,  and  the  care  that  have  been 
bestowed  upon  it.  Difficult  as  it  is  for  the  authors  of 
the  several  papers  to  write  on  subjects  so  abstruse  and 
technical  as  those  upon  which  they  have  to  treat,  they 
have  succeeded  so  well  that  there  is  nothing  which  any 
jnember  of  the  profession  of  medicine  may  not,  with  steady 
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labour  and  perseverance,  follow.  In  this  volume  there 
is  an  article  by  Professor  R.  Threlfall,  M.A.,  of  the  Uni- 
versity of  Sydney,  New  South  Wales,  on  the  subject  of 
" Dissociation"  which  is  so  original  and  important  that  it 
marks  almost  a  new  advancement  in  chemical  history — 
a  history  the  more  interesting  to  English  science  from 
the  connection  of  the  labours  of  Sir  William  Grove  with 
its  early  development.  We  shall  hear  more  of  this  subject 
in  medicine  and  medical  chemistry  as  time  goes  on.  It  is 
fortunate  for  the  Dictionary  of  Chemistry  that  the  labours 
of  the  different  writers  for  it  are  so  splendidly  backed 
up  by  the  enterprising  publishers  of  the  work,  who, 
obviously,  spare  no  expense  to  make  it  the  standard  of 
its  kind.  It  should,  and  will  of  necessity,  find  its  way  into 
the  library  of  every  advanced  practitioner  of  the  science 
and  art  of  medicine. 


VICARY'S  ANATOMY. 
^HE  Anatomie  of  the  Bodie  of  Man,"  by  Thomas 
Yicary,  edited  for  the  Early  English  Text 
Society  by  F.  J.  FurnivaU,  M.A.,  Ph.D.,  and 
Percy  FurnivaU  (Trlibner  &  Co.),  is  a  most 
valuable  volume  for  the  perusal  of  those  scholars  who  like 
to  foUow  up  the  developments  of  medical  science  and  art 
from  particular  periods  of  development.  Thomas  Vicary 
was  Sergeant-Surgeon  to  Henry  VIIL,  Queen  Mary, 
Edward  VI.,  and  Queen  Elizabeth  ;  Master  of  the  Barber 
Surgeons'  Company ;  and  Chief  Surgeon  to  St.  Bar- 
tholomew's Hospital,  London,  1548-62.  In  the  volume 
under  notice  there  is  a  republication  of  the  edition  of  his 
work  of  1548  as  re-issued  by  the  surgeons  of  St.  Bar- 
tholomew in  1577,  with  a  life  of  Vicary,  notes  on 
surgeons   in  England,^  Bartholomew's  Hospital,   London 
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in  Tudor  times,  and  an  apj^endix  of  documents  and  illus- 
trations. The  volume,  which  constitutes  a  first  part  only 
of  the  whole  work,  is  full  of  quaintest  details,  including 
some  which  show  that  Henry  VIII.,  in  addition  to  his 
other  vices,  was  addicted  to  the  invention  of  recipes, 
including  a  plaster  known  as  "  The  King's  Maiesties  owne 
Piastre,"  and  sundry  other  remedial  preparations.  If 
only  to  discern  the  difference  that  three  centuries  and 
a  half  have  made  in  the  practice  of  English  medicine 
and  surgery,  this  treatise  is  worth  the  attention  of  the 
historical  reader.  That  it  is  admirably  edited  and 
annotated  is  matter  of  course. 
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